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1.1 stm'tr 

TO<tr cro ^ 4Ftf| ot mm #ro to* tot #t, to com faRcTO #ro 
c#; <^r^tc®Tt W51 CTtitt to^ otto R<.*5R to ■'inivTc^ ^ TO^t to toi cms 

*11 CM, R»*^ R«3|c*im jjti R&Icm c<pNIm sig-'oicd'scmm cm TO cm»MI?I stRc^M ^5t '»ic«i<p 
to?$ tot ^*tf%*r i toiot, ^facm to? to totccto c#; 

Tit RTO W5 WTOOT^G felW't TOT l ^ ^TOtTOOT* TOT C'sl'sR'TO, TOT 

^inIvlR'sah g m-mImcmm *TO i R 5 ^ (£)^t TOc«i Ipt TO OT c'ol'sR'aah 'srHc.«i TOM 
'TO' etRR'aah *tR R*5dciil«t«i i TO? #TOOT* TOt CTO < TO 'oic*i<r>tF , t ^®?T 4TO TO* 
TOlOT*t ROTOT, CTOIOT $ ^#5TTO TOOT fa *JTO ^PT 'Slt5^ I fa OTTO 
^lw TO TOfCTO^r RR$ ^ROTtOT *llR fcsR TO, TO OTRt% iROijlO&M 

TJt «|R|WM CTO#m TOlt TO ^ I mro JjRRft >|RWC*I «1 fa TOTG TO TOJ 
4TO TO TOCTO OTRttSj?! vSvsm ’MCI?, Tit ^TO W5 iftfa TOtTO’jCTO' 'TOJ R?t *tt I 

#tRsTO OT*f anfk RsTO i #tRsTOOT* ^TOfTO Biology TOT i *tRs TOIOT f$fi* 
bios (stRi) TO? logos (^H) TOf ‘jRm ^fTOtCTO ' 5 It s TJC s J i CTOlj RR*TOt G ^R^in^l*© 

TONot #rfrotcro to# 'ftrot toot, ototj tojto 4c<mi« ^iR«>m otot* 
Rot, fro, TOjsftBj, totoR g fam Rfro tocto tojto #?frotcTO wr 

TOOT' tiRg otto &i>Icm> TOfro ^rolfro TOfro R&lw $N* Rwh to TO ^it, to vaa lt*i<i 
^ *ttro Rtoto toj ^*tfroR %r i 

1.2 4l4fr«lt<M ’■tMt^PIt 

#TO OT # «RR TOiTt TOTOf TOTOl^ OTTO *lft, OT^OTt TOTt TO? 8H% i ^ 

<i^R*i ’tw *mk ^Rro toj ^ ■*itro ^t*t otgto sf^ro fro: 

vSlvsiR^h SflRR'aah I (£1 ftf% iflTOG f%^t ^ ^TfC^ I Tjf^Q ^l-qR^h ^Sf (£)'©i?|^, 

fafa to mzuz ot ^ ^ *ftro to^to^tot^Ii ^TOmro#^ 

Git^ Tit ^f 2tt% OTTO#1^ TO I OTTO: TOcSfTOt, ^5j#i ^ItTO TOOTt TOOTt 

£tt%, TOcSfrot, ^ro, sFffro otto TOfir*r ^toot from 

TOm TOTO To, TOTT TO #CTO TO5#fros TOt TO ^ I ^ TOTOTO ^iPtOT 
^1 <RgsH «£|TO TJTO?TO TOm f^ TOOT i TOTO TO £rf^ R*ICTO TOl^OTTO 
c#5 ^t OTlfros «pR|vo (£1^ ^ «IOT TO TOt TO ^ftOT 5 1 '^MR'aahG TO <uR>s»»i TO i 
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IrHfaseH 

*tNt *tNl g<ii<mmi ^r, c^ttw ^fir v ®i^ < p 1%t% 'aiyr^H <p<ili3i steiN- 

^fv^Hs iprr c^f*f ^it?r i m c^ttw «pPi^» *tNt i 


1.2.1 C#5 ®rHR»H 

c#» #^!wr ■*tNt?i f^i tor 'oii(.«iii>*ii ^c?i i <£r£© 

f^I^Tt «il(.«ili>*il ^f: 

(a) (Morphology): #?RT ^ ^*fat 4 

'fillwlw i Cff^ ^ito ^rm ^1% (External Morphology) ^ 

cics^ ' 0 |'©)*®?H <i4hI<I R«jh(.<p ^S'g ^pspfv^lK (internal Morphology) ^®It ^ i 

(b) CSlffifaoFlfaOt ftlC*|Hft (Taxonomy): #?R CSlffifcofr 4^? ^ 4 

*tNm ^iwilbv© to i 


(c) -IlD^hJl (Physiology): tert<1l>ll*jft<F ^Fto, CW: W, 

c^i, ^®nf^ to ^ ■*tHm ^iiwifta i to* suffer 

ton ^ w ’ft'S'ut -Jim i 


(d) Rtf&Mfa (Histology): #*W£P* *lH to* 4** <M<HRl 4 uilltllHl 

<Pfll *?I I 

(e) ^HRml (Embiyology): stte.C’tlTj 'SjU'Is *&»T, 

toH to 'SIlMlMl 4 £f*ft* fto i 

(0 C^fatot (Cytology): 'stHcic^i c<pl(.*)S 5 1^ 3 T, 'S fa'»|'sr*i <jh x ©l?) v oilc e il&*il 

4 t«1ki 

(g) *?*Nffcto *t tetwIU^I (Genetics): f§R 'Q to* *S?*Rto*T 4 *tHt* 

^3lTM5*t *Rt'p* i 


(h) (Evolution): 

4 ^iNt* ton 



(i) *I**RHJ| (Ecology): 4 *INt* S|lfR>* *lto<*1* *t£* to* to qUllMl 

<p?il ** i 

(|) 4c®ta‘l$ytl®iRt (Endocrinology): 'sthcnc^ (hormone) < pl^<pll*'al f****> 

*6iiwiMi 4 tot* toi 


(k) eth'SH.’lh (Biogeography): 4 tolt* “'jf^fft* Rfoq calc’llPl^ ^tatC* 5 *!!* fail's 


Q$br 

































































*o$1r 




<t 


i£)^? «il(.«ili>»il <psl i «?!<.<]* (.'»lc’1lPi<p R''slura <2lf°lf^5Ft 

Tpptf^s f^pgt i 

1.2.2 ^T» 

4 sttrft^ Rq*i*jwi i x tNm awit fits $rar*r 

<p^l ^<.«nl: 

(a) (Palaeontology): <*FR #3H ftTO i 

(b) (Biostatistics): ftTO I 

(c) Hn^l^R'ul (Parasitology): ^'stlR'sl, sticks 'stR«i£HlR 

Rtoi 

(d) ^VuRwh (Fisheries): ' 5 H^, ^VlFFT, ^P^Ff 'S ^Rs****®! •*i*MR>'s 

RTOi 

(e) 4$^ (Entomology): #*R, ^*141^1, TO ^5J|ft 

•^mR*'© Rwh i 

(0 (Microbiology): W6%t, ^l<3ffaf«PF ^ ^RIFU 

TpPff^S Rv33|«1 I 

(g) fftftttH (Agriculture): ftTO i 

(h) RR>V1lR«M (Medical Science): VM<K^, C?m, fsfWF ftTO i 

(i) (Genetic Engineering): fSRSP^ 'S ^ <U<lRls 7 f 5p lf^s R'SqH i 

(|) 4HMNM (Biochemistry): #3? 2fT«l<tl>lliJP)4 ^2j«Tt1% ( CJIW ^©Jlft ^ff^a RTO I 

(k) < l9c^«|R«8h (Environmental Science): *lRi(. < H ^pprf^s R'sah I 

(l) (Oceanography): fwFT I 

(m) (Forestry): "^T, ^F^Ft *qj<q , v|t^FTf <£f^ ' 5 T‘<i**p c t ^P^lt^o R'SqH i 

(n) (Biotechnology): *iRc<K.*k <P®ljlc c t 'ItR <u<j^lws SP3% ji»HR»vs 

RTOi 

(o) *Hc4Pl (Pharmacy): 'Q 2P-J%f^W Rash i 

(p) 4lfiRul (Wildlife): TOT2ft% fi*JW RTO i 

(q) 'at£5f1^ ! WaC s lfi>^ 3 J (Bioinformatics): <ppH'Si>h 'stRR'sahl'ofe^P ^s^lJ, <?FR 

fttsm Ito^ Rto i 




































































i£]W^tW 


: f*ICM C^TC^t C<Phfi> '^hR'aaltlS C^t*T 1 ‘tKfa '0|*®'g« ^ <£Rsfi» v»lPl<p| ftoR 

<PM G£|f*tC® ^s*t 5, *IH s T | 






^tW: fr#<F spFl f^s «M*lCri4 *fa*r 


8fcgRt% ^\, ^iliSFMfcr, i 

*P*rf^ : 3-5 etcui W?\ '»ffl ^ i 


^R<p *|Qi<pI ^T ^rn#ft c^tw slf'oHJ wIS 'fc'St ^»*im c^Nfar 

i^®tw <iretfw '*TNm ^pp^ot <«rct c*$ , «Prc*j?r ^ ^Rfgffc ^HRaeiwo 

c#s 4<R Tpf^vo *IHt?T vslPl^l I ^ C’f* C’T’tfa ^ifik ^St 

Rmi ®1lPlci) ^fir *lt£*t Ru> ■li^c’PT Rmi x tMT’Jc,®il*i '»lPn j l fac*f sf^pR i 


1.3 OStf^R-Uli) 

\5TtiSf <#©“ RRjSj Sjvsc^ £tt?T&fa®P¥ i£pR sfl^k 2t1?f SMI's* i|aj<p*H 'Q ^Tf^t 

I W 4 *R*&t ^Bt»w TO, C^Rt 2tm srf^f^ *TOG *F§*T SMfTO ^*fal ?R*p 

^CB^I 'SI^VIH <Rl TO, TO #CTO ^fat CTO ^ (7# ^ <H<RT CTO TOl TOl) 

TO TO$t i#5tw 2t1?r iW C^lto I Wffl, «m TO? C*M1?T ^TOR ^SRJ <2$ ^SPR^U #W 
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^«iw Rrpt w \ ^rstfw aiRR-uR 

^3RR Slwlet^lii'ol 1 ®R*U 'oich j (RR 5 ^ S^FoRi’H 'o|^'»«q <pwt^c°Ti i (Rt SiMjI'sn.is 

vslRt^ ^HR'Saiw* 4^ *ir ^r Sjic^mR gsjRRh^R^i i 

ccjRRijIw* W^Ts i£|^? 'iR'sr’ftW ■>i9,sr'»lc<i 

^tRstW (£R^ ^R^p'sjIw 'SjRT i 


G 5 tflR*ulw ^mwRj wtR mrwh ^R*r 2lfR>R^ ^j»rm RiRul^ (1707-1778) 1 
1735 ^ R^R^jMii c«iw f&R^nro Rfa ^it^ *R RR ^ R^R 4 JMw<i 
«uMii 3 R« w*R *uifti*M 1 RR?j *rttr Rt*R to' f»r ^resR ^iR 
cstRRdjiw *naR % 1 i^Rt sm #r<t csjRRto? ^ rwsj^r 

R% SR^T ^£?H I ’Rc^ef RR #*T5t*K^ *RT 

^l®wK snRw’R Rftcr R^ to^t 1 


C^RR-Ulm ^W*tJ 

GstPlRulc^is ^it sfRR #w?r *t«t « wr 'sir<H ^rt 1 #^f«to5?r 

R^5R Rc?F TSRRR’tt® TO ^RR^5 VS6HC4 TO*H <Rt, «HW 

^R^ w fi'o|W <M| i£R? fijtvofS ^Rr> ‘-Rfa <PM 'sR RR<P‘K c R <U<l'^tt <P3l, *1c4l*lR 

#WR ^ J|H^4«UltH sHRRf% $MwlM» ^ TO ^R TOWt *ICI>'®H Wt 1 


i> 

-a 

O 

*y 


<WlMM»l RlRnfi7R (TO* 

RsR *Fs1%r "sjRfRlRf RSR 
*R% ^1-q'sr’R^ vSftaiet’fs, 

sftR^f’R Rmw RwmI TOT *jR <fiicsTj 
(Kingdom) cdRRiih ^Ri ^$5t I 
R'aa|c*1^ ^ISRIigR <1«^|W W>1c<l« DNA 
<iR^ RNA-^R SRRE® 5 ?, erRoic^, c<pIc*)3 
M*N3j, CTO?i TO&t « tlNMlPM 
'sSlpjj’ttt^R ^R Rf% ^*R «IR. 4^5. 
■^^PR (R. H. Whittaker) 1969 ' 5 TR®T 
^l<l'8t 5 RC^ *ffcR ^Rfi ^T *pR« f^v'SR 
(Five Kingdom) ^RR £|^SR 


^fwsrl 

C3l^]#8^ 

Hwi^ ^ 2 

caif^Bt 


«n^j3 

■?FtWlt 


^fstr4 

aift 


5 

'WltofSRlt 




1 

‘IC'ifll 



















































































<SNR«bH 


TO3FT i (Margulis) 1974 Whittaker-^ CSlfiR-WlWH 

'Q Ras|Rv© <JR I -n^As Tjfi* f^svSW 'sft <PW1 offsfi* <ll's»c.<p 

^ f^vVjca^ 'Stf'Q'sl'g® <K<W I 


(a) 1 

cmtiosSt (Prokaiyotae): 






i 


(i) 1: au.«i5il (Monera) 

i£|?ir tfT^lft, f*Hlt>l$l>l 
*I?T ^ ^5*f RHIW^ 

TOS), 4>MlPtoM i C$I»|||15h <P§ 
« ft&fjMHH <s$ I 
«*rcrar «*lw slPfa, ai&dJU^fli, 

®f|p|«p| ^vsj|R <?^, R>^ *|$«l(.erl»i ^itt^ I 
R'slw RR'o|er«i Sjfriilfi ^ I 
C’Tfa®! ‘ ? Nf^s 1 vsCT c^5 

«Pt5lPi*it s <lRi J i ^T - > ilceil < P' > ivC8R e f 9 W%C® 
2P^S I 

%Tl« fc"R1®r, <Ul<Kl?R*l! i 



w w 


ffcaj i.02: (*) 4}l<K&fosl, 
(*) Nostoc (%TF5 ^ M4T3T) 


(b) 2 

$fc4ilR'flfcl (Eukaryota): 4<tf slfVoWlq (PW»Q>ill»1 ^ifas) 441*1$) ^T ^Wl*D 

i 4 <p<p'sIc<; wsftt 4»c°ilR ^c?r i 



IBaf 1.03: c^) 

0*0 isnn^r Oswtfl?) 


(i) <lt^I-2: CzIIRajI (Protista) 

fc^Pl^J: 4<tf 

*WlfiilM (*J*R*l) RHIW 4 i|>I ^(f^s 
RSIipiiM RRv i (,<p|(.<) <iA§ RSRhiIs *ffi 

^t?t *tf?i^3 I <«>Nfi»i <1 Age's DNA, RNA 4^? 

callliSi ^llc<p i c<plc*i ^llc<p i , *fl^r 

C*ft^®f, sft't vcSlPwcrtfiJ^ *faR>c's i 
*)Rci5lPi»i <3>fa R'sleN/lS 'sitWI 'oi(.«Hi SfSFR ^TO* 


$o)1r 































































b 


Ito ' s It s UC 5 T Sjef'il ’'ItS l (.<Plc.»ll >J0 ’ift's ^ Rt I 


S'olw <W, Tjfij ’Ijlc.^ci^ 


(ii) iltW 3: *pMetl§ (Fungi) 

^5#ft i 



Wt) %3[ ’t^O I RS&ijh Rift'S I 

C^faSftffa <Pl$.fi>*1 I 1 *lt 5 0'sj^ c f 

c*fi^«t ^ i GFtcaTstPij i 




Penicillium, *iM^ ^®Jlf^ i 



m tt) 

fSifl 1.04: f^) PeniriHium 0*f) ^1*1^ 


(iii) ■silsu 4: 8ll*lfi> (Plantae) 





i ^® lU^vsTiq Rkwh i 

^5 ^R> ^ ^®t C«[W fi5Sfc?P5 ^ i 

£f*TR'® ^l®rsf, voC^ ®p[?s|J efoier sfwtl^ Wft5> i 
iffC^ c<TH ©m*i (anisogamous) 

'srsfK v *ji<p|'*i, '®ii^R 

fawft ljfi> ’UtCSR^ [VMW<1 ^fWT (Tffa ^SR*? 
^ i i«Rir ^i!Rfciiftgi*i 

®«HH 4<tf?T^Fi 


vBhi^I: ^gf ^f®tfi 

%c<p?i '5)T 5 flW c^lwl ^c«il : 



ffcaj 1.05: m $faf) 



TjsfR, &*r-jo*r carter 
































































(iv) HtW 5: (Animalia) 




i < # c t^ %sfws ^ 


ft £it% ^srw c*^ ^jrsw *trfc5n> 


iCRit R®Q»«l»iRW» « ^wlft £ltf i 


TSfl^T HJsyVBTfl faHJWM I 4<It 8t«fl5^ C#? «HWH 


(?l^ I 


‘ilO'tO G<Pl(.*( elk'll ®tV? C^NStlft?', HlP5vs> 'Q 




^ i ^5 R<pH<pI^1»i <^%r ^?r i 


fbifl 1.06: ow«i C 4 *f*r TJf^tra 


®nte«H: csitd>lDBfBit oj'ota ^i^r <*r^? Pi^f^t slt% i 

2004 ^llcci '0|’9|C<p|\!s R'jjRuhcoo GO^faolo-I^l (Thomas Cavalier-Smith) 

ffast’tfls?' CSflf^^tCT 5 CSlIuSlostliil (Protozoa) (Chromista) *TtW > 3 $fi> «tPt 

^dolco* <ul<PcSfoiil Ronco *fsa iN<p*H <pto«i i 
C*# <llC'SO voM <PMC3.1 I <£\ R*IC<J CSpm ^*|BRT G5tf®too ^Tt^Q fi^lfii's ©til GO I 
RR>st <iI oboo sii*!h]c«in ot ^lt ^ur*f ^t rgog^, t'oNol ^ 'w?r 

*Rn^t ^*atra OT*t37TRr*iw $tar •*& i 


1.4 cslPlRuto* RR»i qN 



*JH, vsm '0C®'5® loPlt^W ^Ijf w ^Sf i£|^ W|*©^8 'flcoo ^R*Ut W C^f*f I 'SffttO 
W Rg&O *|H, voM '0|*®'g® loRwjO w C^f*t <£R? void's?® ©tlGOO ^Ijf W I 
<£&$ fNw *rtkir R«UIM ^0 'aiHstflfc* c^5 fifths I 

ol©?J (Kingdom) 

(Phylum) 

GBlf*t (Class) 

(Order) 

C’ttST (Family) 

’M (Genus) 


siWlf^ (Species) 


%o)1r 
























































*1H <?R "^5 C*n> 'oiN '®R Piw>«i *IM ^.c«il W 1 slcstj*! ^.c®il 

*R^?f ^^1C' > i l> ^c«il Gflf*t, G5l1*Bj rc«iI ^f... $>sjlft i dPlfi^ulc^w ^ ^*il'sc < p 

(nested hierarchy) i ^IwM ^J sfR’fa 

C<I^1<1 tafa'oj MtE’f'Q ^lc<P, c j T»J(c«il '5^1 ^NT ^ i Ctf'olM *il^|C<m (Homo sapiens) 

fiSlPlRHJW i£TTO: 

^IW (Kingdom): Animalia; ? s RT e t, 

*JC*fer4 

(Phylum): Chordata; ^RK, 

$Hipm cvipff ^ *rttar HdJiW «ifcv i 

Gflfa (Class): Mammalia; ^M 6 !, 

CeTTSf/geT I 

(Order): Primate; ^Ri*!, 

^Uob -^s ^ 

sn c#t i 

C*t1sf (Family): Hominidae; <pI<H, 

1*wif®, ^*u i 

’W (Genus): Homo; 

(?W "SlfW >l<Rt>«l ^5 ^ 

«IH£F5lCT ^ *HET *nc?TI 

0e?lR> (Species): Homo sapiens; 4M e t, 

<£f^ "^rnsT *|pi3 ^5 Homo 

’tm wj 8i*ifar ^*rcm *ite*it 



































cron staifew caftfRRTOR cm tot <rr tot tort, m rtor^m $IrR*ic*m 

^t3J iTOM OTOR fro® TO, RTOR (R>MI TOR>t Si'srlfvcm GStftfaljR CRTO TOCt>(.*l SlbPl'S 
<£)$$, (TOtTR TOT C"Nt TO Rt i 

1.5 •)IM<M‘I »f*rf% 

TOfi> ^'88|1 m < p »TT5r Tjfij '3RR RT *R 9 tf^o TO I 2TO W'lfii R>R Rt®R -TfST TO* 
R X ®R ^T**lf& m £Mf®R •TfST i (TOR C^tt®T '®d«iR ta'selfa*? RR Solarium tuberosum i '4 1 TOT 
Solarium RR RR TO? tuberosum filsrlf©* *1151 ^RTR, i£Tf*T RR ft(.*( Rt^© TOt<P flRR 
•Tfsr TO* RRRRtfR fillip *ilc<p Mr RRRRR (binomial nomenclature) RR% RSR i flRR 
Jilwt *MTO «W TOn>$, ^®T ?m ^ #R5fTO©R firf^ft #TOF ^Wft TO 

R$R*5M ^TtRT i ^ll-OSt'lfa^lM iRTO^fc (TO #TO fclTOtTO TO l^tfRR 

RRT TO i '©fecis TO International Code of Botanical Nomenclature (ICBN) < P'£<P 
TO? 2tT% TO International Code of Zoological Nomenclature (ICZN) <p^<p 
iTOi^TO TO® TO i R^® R^ i£|^ code R*s<pI<pIm left's TO# rTrR i ^W? 6 ! «ijlfi>»i 
TOi TOTO CTOt #CRR TO TOT fRFS TO^ TO RflfFs TO i 

1753 TOR ^.fvsH R'aal^l ^WIMIRIR PiPiflH Species plantarum Rtff> ’RERt <pm»i i R^ft> 
'©I'SiR'aakis TO 5 Rf^RffTOJTOR RlRT 'TO, TO 6 ! TO fiRRRTO TOM l^fR fRRR RlRTOR 

*Nto rr^©r to^t to* rr « aiwifar r*to crr i rto dr tor #ro cstft, r<, 

RR TO? (2TSftt% RTRRT^TOTORMRi IrIrTOTO <fl$ HRR RlRRRlR *N% 1R8TOM TO# 

WTO ^v§TRR i 4 R**# ^nt fi|M> #TO: 

(a) TO<psR *ulfi« «ITO 1%*Rt «ulfi>»i '©Ms »«.'sl <pw ^’Wt’l 5 ! <p<h.'© to i (TO 6 ! fiftftfa'Ml^ 

TOQRlRtR TOlt% TO TOfllTO TO> TO <pwc^i, RT CTOT UITO 

TO i TOflfcT ^TOtfro TOTO 6 ! TOM Zakerana dhaka i TO t^TOTO £tlf«ltTOr f^TTO 
d^st mTO CftjWWH 2 !% TOR (Rto i£|^ ’R C R TO DISTORT TOT TOM 0 

(b) ^rorfro tor ^ wr tor, stm ^r??# *m to to* MR ^r* 1 # sr?# to i 

TOR: Labeo rohita \ ^ RMR ^TOltTO RR, 4’TOT Labeo RR TO* rohita Sj'stlfsxp ’tR i 

(c) '^TOfTOTO s|fcfl> ^TOlfTO »iRc<p TORJ (unique) TO® TO i ^RR, TO^ TO 

#TO TOJ RRTOTO (R^i 


(d) faTOlro RtTO 2TTO ^5r*C*R 2TTO RTO R5 ^R TOR, R# ^TTORM C# ^R 


Js 

O 

























































































"55^ fo©)*! ^ C^fE> kt?f kr*lff© i 

CWT- f*ktW Allium cepa, kr?3 Panthera leo i 

(e) l<i'88|R^ ^ ^lPl<P 'oi^*w kNff© 

i OTSH; *Jt-T Oryza sativa, <Pl v ® s i ^ Catla catla i 

(f) <nna ?m »w « sfwtfw kts 
'oiHIll fe© $.c<l i CT5R: Oryza sativa, Catla catla i 

(g) *lk *UI4«M ktfcl* 

^BPT, W ^TStlfwt^ ^1% 'Sl^JilW ksskt 

£t^5 lhfi> ’(fl's l 

(h) kk ewr c^twt #c?Rr R«in»i**iy® ^mr kt^r i ^k 

2W£*t?r >ii*m % #c^ k^tfaF 'sncsnr c*tw jiotpi ^ie© i c^ : 

Homo sapiens L.,1758, Oryza sativa L.,1753 O^l^flCT L llt^ ^%*v© ^1, ®M 

5 1c<i*i c IT 'Q *ltt& <40^ 'o)t r i < p ^fSRT ^P*lt *Tf) i 

<pc^<p1l> k*t*f 7 H^: 




or 

Oryza sativa 

*nfr 

Corchorus capsularis 

«lt5f 

Mangifera indica 


Artocarpus heterophyllus 

■"tm 

Nymphaea nouchali 


Hibiscus rosa-sinensis 

wratfktl 

Vibrio cholerae 

HJlwQill 

Plasmodium vivax 

^*IM 

Periplaneta americana 

CTfotk 

Apis indica 


Tenualosa ilisha 


Duttaphrynus melanostictus (Bufo melanostictus) 

ffftBPT 

Copsychus saularis 

51 (.il®1 W®I^T Tr'I^lk 

Panthera tigris 


Homo sapiens 


















































i8 



(£l<p<p 


^ si'SfiF®fi vtifam <k^ i ^ 

^r <kw> cs\m Hiii<wi« t*ni«4^i #utwi 


(?)^[%# 



2. ^RI^SelM* C#a ^ 9w l 

3. ^HR'SalWt! -TfST I 

4. ^nw^r *N% #? 

5. *CM‘«tC^Tt ^ l 





i. 'sttas wjRR»uiC' > i<i sttgmtet ^t? 


*oiir 





















*o)lr 







i. *it«im <HS*|v4>»t to 'siiwmi ^t ^r? 


4 c£ I whist 


< $c<phfst 



»ll$M»l4l«lMl®r 


2. celRRiilw* vBwt*li ^pit- 

i. *lhc<P "^HT 

ii. *ih<p<H <psos 

iii. R^iQvs'bim ^’hw -m 

fits* *rf^? 

i 'Q iii *(. i 'Q ii 

’t. ii 'Q iii ^f. i, ii 'Q iii 

*it£-m wwiH-vlw ^iT 3 4 «TC 8tWtiT ^iT I 

3. fi>C3 shH'o -TTsf "#? 

<F. «Ulf»Ml < V5l?n^r 


4. sthfa 'Sf&r 


*T. 4 Jl 4 d>fifll 



i. cflWt ^TC/T W 


ii. «£Rlt «IW fcoRcfe 

iii. '©Ici* RvSljpiih ^’ifSl'© 


to* 

i 'Q ii 
*t. i 'Q iii 


< ii 'Q iii 
^T. i, ii 'Q iii 





























yb 



Bifi- i 



fwi- 


0£lPiR r UiC ;> 13 ‘i)<P < P ^t? 

«r. ^*mR>Rhjim> c#o it iw ^it ^ c^r? 

’t. f53f-2-4?T vSlvanlus •ilawscH* CW 4>tel<.<i ^ *iRMR.<p'»I Wt^I ?IHW ^JNJt W i 
^T. IBiq-i 1 ^° f53J-2-^ ' 5 TC i U wli ®tRfi> Ss(vo 7 Resist ^3T i 

















csjte c®tsRt *rt*Ht piaftpri ct!:^ wi? f«1% 

asm aft ^poiot ^?f ^nw ^rc® *fi^i 

OT®tt ai^*15 ®[Rf *iwi <m ^ <sj«p^ $hwliwi ’iJi'i 1% 

<£$^utra &m *ripw idu^M town«i« <$w *nwi 


^5t-o, ##»K- W->o>r s$ft 

















'SNfl'toH 







• %1%pf 'Q Sftpiwlc^ 2t*JR ^tw ^Bt ^(.vo *tt^ I 

• ^Pf « 8 |lfiM»lM*l IpRt *im l 

• 31^, c*iPr, *«, ^ ^ ^v»iw 

^fat < P^t'® 1 

• CTlCT* yUUM *tt<^ l 

• ^§fipf ^jHlt <MG^> *113^ I 

• griR n>^j ^ut ^c'o i 

• i£f^ w^ 's <5^ ^tw ^ppf^ ^Rut^r ['side's HS^js ^gf ^uI-mi ^sc.'a 

• fibjj, ^sf c^i^ ^jNjt *nw i 

• ^5t ^jMtf ^ J *u.'® *Hs<i i 

• w*T 'Q ^fwmsra- *Jt?MT ^jWJt <psc'© *im i 

• ^rcara - >>il^lc«i3 (C’fat'Sf) 'a (csflufastM) fsf^o 

IM ' 0 |»q>*H <q>^C'® I 

• vSfisn 'Q f53f 'o|«p*i f&l^vs spot's *tt?R' I 

• ^tw i 










































adte cm<[\ c®fc^ <r ?m #RW3R ^rr* \ <*& ^ww ^t? <?m 
C^TCRT fa«3|3) #RWC^R Rfo 'Q #R^ iflRR* Irww toff s»cs«n i 

CRlfR (Loewy) ^R? fac<pfa>et (Siekevitz) 1969 RfaT faRRJ C^ff (selectively permeable) 
to %R *ttf5 4R? #R5t fa>i|l<P®llc*lR W Rf RRJ R#R 'STt*1TST facets Slf^R fc©f% 

rrs® *nor, < 4 rr r^iw <?fr 4wv*\ \ 

c *tenr gi+tatwt 

R^R etfa«»R 4R* RRR RR i t<iw?r Rtfff Rtoffs Rttoj (RRR ^SffEl oa^m ^Tt^ 'Q 

RffflStR »fftoj l fa$QmHR4 ’ikfR CRR ^ RRtRR, Rift (7FR 4RS> 2tf^5 <7PR I 

(a) RlftwR Rt e||+C*Rt4 CRffR (Prokaiyotic cell): 

4 RRERR C^fcR c<p|c*il gift's favSlspsfa (nucleus) ^llc<P Rt i 4 eMJ <Hcis ^llfa faSlspsh^s 
(TFR'Q RRf -^r I 4RR (RJfiRR fafcQHIlR (RStRt to to Rt^5 RfiRJ Rt, Rft toa*9-R*g 
RtotSlRftR ^5tRt RffR* I 4RR CTtCT RltoR%ff, flto, fe||&$*l|»| ^5#f 

Rtot Rt ^R *ftwl«tl»l RtCR i c^loilcerloi (RRR DNA RtCR i %tff5 Rfgf toffR Rt 
<Ultofaillil 4 RRERR (RffR Rt'QRt RR i 

(b) 8t^5 C^R Rt CRffR (Eukaryotic cell): 

4RR c<plcss faSlipsh ^ptfrs R$ffc faSljpsIs (nuclear membrane) ftCR favSljp'S-R^g 
^ttoto « ^fRRto i 4RR (RffCR RltottSftRRR RR*R Rtot Rtt?F i OWJStfcSf 

DNA, CSnf^T, <£R* RRJtRJ ^RRIR R1CT i RftRKR #^RR 4 RRtRR RRI 

RffSSR ftto 2t^o (R5R ^ RRERR, CW4R 4R? «MHM>R I 

CRRERffR (Somatic cell): RfpFlft #CRR CRR toR 4RR (RR WffsfRR rs^t i RltotftR 
*Nto© fa'»|etC«R RRJCR (RRC^R fa'»lfat'® RR ^'SliR (JtC5R to I fafajj W 'S 
R»t-2tW®t ’to CW<HR W (?R I 

etM 1 cs>h (Gametic cell): (RlR 2RRR 'S ^TS3R OT*fl RR, et*i*ics»R RR i 

facslfa^t ’tRto© 'SRR >il^c«plcss fa'olet’i to 4R? 'SRR C^R RR i 'st*i*ics»lcs 
^ CTOlCStR R?RJ1 C^tCRR CTtCSIlUBfR R°RJR WI ^ « ft «HHWR Rto 



















































































'ShR'fcH 




^ ^BT l *{? « ft flHWH wr ^ W 

M>l*lfl>M» ^fe*tlr» (Zygote) Wf i fteierlH* ^tWT W i 

2.2 « «|lRl4lt*hl «NH ’SfMtt ^ '5tw«r 

v5w>cietf«fa SIvsi 'Q sft^)?rf '*i<pc g i^. sl^'o C^tft i sm WN <P'»tc«nl Pici) ^?T i 



Wft WlpR 5 ! 


ft* 2.01: SfitoMHUM ^wit<3^ 


c^msi^Jsi 


c^icsifai^ 


|»('Sf<P'3®T|3T 

'oil c, '5§(,<q>l51fj 
s'hl'st ^ 
ilRcGl^SlT 



■sn^if^im 

_ csfi^h fspft) 

*il^c5l^l^iil 




can^tf^ 
-f^#ft*'s*fm 

^TttCTtOTTsT 


ffen 2.02: gnf^wiwi: am 


*o*1r 
































































foouin c^tw *nwre w^tfj ^1^, <?h®t 

^mr r srtR^tw *tn3?it to i 

$C«1<PJai WI OT*IT TO, 4TO CTO TOW$sT TO*f 4TO wilaml ’iRB's ^ I 

w>he||i>)* (cell wall) 

cTOsftffa c<plc<m tot^t M*l% i <£ifi> "^s "^T ^5^5 Reg ft©R 1 

srtR^tw crogrtffa top ^1 (^sttftoRr hitoR* cro *jfi>*r, <uw pi^im, 
«PlW«lMl*, I^H, C*MH TO* UlTOPl* TO< TOP 1 <JN>USRTO 

C^TTOtStg CSHfiR, f®lf*N5 'Q »|pi>|j|<p|^|^V!j Rc*l TO? ^i£|lG<P3 G<M^£||b]<5 <pl3.f5«1 Rc*l frsR I 
2fRR<P G<M^2||&l?lB TO’TORRrS I "51*11 *Rt?T Rg^ ^0*1*^ *RC*R 

glTOR^> TOJ 'swl " 5 j?r 3**H C’TMsil&lg ^R> 1 <4 sttfter TO* TO* R# TO<p, TO<p 

<k.®i 1 C*fg2ft§R g<pNc<p ^!>'»l 2RH <pm, g<pIc*)*i ^Jl^M 'Q <i'stl?i TO^f 1 ^TfeTO c<pIc*(*i 

TO«! HisrwiwwiGi (®jtc|f^fe|^ t#t) "sjft? ctwictw *$m 

TO*f FlM Rwt *tg I 



w^i* - 

awfw aifta 


(^) Slt^C t^T 




fi><3 2,05: sjrffe^ feu 


csttdststtro 

tTOgg fo'sw eg sfTOe* c.'stpKi TOsT ^5 TO* TO* CTOftsftTO 1 c<phRl% 

Rc*j CTO cTORsflwg, 4TO#t c*hRifsf Rc'Sf'Q csttfljtsflTOTO 1 c*l*i[*si] 

4TOg ^cStsim^n w»it^it i«w R^IsMiw 1 







































































2.2.1 (Plasmalemma): 

csncSrsitww^ <ii^w ^ sitw, g<pnRi% stt^n^it wf i 

G<PtafaI£|3 «W-<P l 4fi> Rlf*|\5 «£R? CSdl^T Rt?I ftaR I G^hRtft 

< 5 ^# <# wu 'aife^ttf* ■sitwr *nft « ^if^sr wt ^tipt fiwt «w 

*n*it*iiPr *fep»i?r c^ ^Mwt w *wi 

^HsSc<H<ik 

2.04: 



2.2.2 (Cytoplasmic organelles): 

csttaStsW c«i^ fi$Q>*i!>i ^t »fa«>lfi»M» f^r <?i cwfar w ^fi* c«iw *ira <7^ 

»llRt5l3tl®fSr I ^ J ll$Glj|S|l'3tG»l<l '5TC*ff '0|C*1 < P T$I®tt<J «It^ | SlG'SJG^PH ^tSf 'SlMW 

^tQ ^*lca?r $*t?T I ^ ^tt < J’tPIt G4 Ig«iI CT*lETlfi> «|NI$| C^tPTt 

C^R?Tt^ Rlfflfiffa i WI*t»tPlt 

*m<k 

(a) (Mitochondria) 

^Tv*t£t^ e |^>lft i£] 1898 jiIc®i W'l'sl (Benda) y oilR < *Pl^ <pw*i i ^ J 'osRPH> 

'oih^^l ^t Rlflt Rg*j csrat i R>'sw<i •'vosR R»'ow« Rg<p '»I'St '3C?I s|Ig<p i (cristae) 

i H^t *ttC?t ^5^ <5^ $1 Ig<p, ^G^ 'oiRit«tN (oxisomes) i 'aifeiG'stlG*! 

§WfTt (enzymes) *1l«rlWl i s||^d5l^iIW<l I^BBT «ltW 'Sfft^f (matrix) i 

^t^u wr i c*m ^ cwr ot w «ih 

HftwMfcPw, Wtf^l^r (sft-4 <a*PT W <iw $W*JH «ITO W i «flF3T SUft 


$o)tr 
























































*o)1r 




^0 



f&ar 2 . 05 : (<F) sifttBl+Isjfll (^) TOi 

aw (jitewhitePiwa ^HTfljwr) ^rcfc i ^ w*fo aw 

la&aiipaT aa i <a*pf wa* wwiaaft to 

«flw affla (0 RtatM aftclJH^aia©* aa i c^rat c*^, ca^r w 
>MCb« c#t ^ ^*ife aa i 4 ^j aftd>i«>1$*iiM» ^ c^ at ’tr^aia 
a®rt ^ i ^ *1% '©ta RR>?i a>ta i ^itwsf ^Jv5t vslvsnwh 

« 8|lf*lWlOT *H3d3!<Mg}ill at'Qat ala l 


wlw a%&tast§at ^lc<P at i I<P% ■^c.<plw<p c<pIw'Q (g<i s j*i: Trichomonas, 

Monocercomonoides ^sflfw C£l I cw I c.'ssrl?! Ic^>) *iRu>|<p|§iil i 's|^c s i i£ia»T R» aj'© 

ca R<qv£3k $R>$Jc->i3 (.<p!w! ^ aaca ^c<pf«<p c<plc*)?i t^sa (fcsaT ^sta 

l^fi) TjOT *tC5% ^ '©ta’ta <7lfi> CTlOTT Wit alf*TO ^ C*fca? (£1^ <#<© 
’IT'Sat '©aj-^’fft! C^I^ i£l^ ajMjlft^, Ol^ajll <P*1 ^ I 


(b) idlRS® (Plastid) 

sftf^s c^rcaa <£ia# vsf®tr<j i ijii>c^<5 s^ta a*tw ana gpvgvs antf, *ms ?mt 
<m! <£ia? ' 5 I'sk.i^,(. < p a^aa <£ia? '©il<p4 J iUi <pw aaWtaw <P5il i fllRuvs fv©«i — 
QPtBIIWfc, CSICTIW* «£W Pl&Wl*|ti> I 

(i) cjplwlStt^ (Chloroplast): a^S? aosa gURuvtoc^p csplcsl?|la> at°T i *fl'©t, <pfi> a>t® 'Q 

wm ^sr «r?i*r *\m aia i trf^us* sm (grana) wt 3j4iwi4ca* a*ca 

"ifec'S ^tl^sf^s <pw i i£l^ ^lta*a Cata*l% g^NIo© (stroma) '©i<ifaF© ^PIW 
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2.06: Sflt^s ^tT (*tfe^5) I OFtMStTC^I fafofl 'ST?*I 

(^Ip? '3 t , #jh m otht mi >hw'®m ®*p<#T5 i) 

<F#T \51^-VQ|$|I$V19 <£RS lwei|«»H <#T ^ W ■*t^T 

M% TOST I ^ Sltf^® <#IWll*H «HW, ^ «flW?r ^Bf I 4 W iOGB +j|C4lfl>HU|vb 
•ilw 5ii(,<p i 

(ii) (chromoplast): ‘3^C®Tl"3f® 7 T ?ftf^S v»c^ i <£I' 5 R' ®ul**4*P 5 i, 

<WlMlfiH *H$C*I*IU||Rh ^SJlfW <18!^ ^ WlWll&M* ^ff, M>lMlfl>W 

%r t*iwifi»w «rteT c^Km i »«rcFRr t^jf c twf^s ^pr, ’im ^ fcfoom ^jrj 
w*f «ii<p^l« ^ ^ i ^®t, *IM 5 llercfi<i 'sgpr ’tt'airf i <piw» 

<pw ^\m <4w*l Sf*Jt»T ^5f i RRjfj ^TSISW <pw 'sr*<l 

TO?ldi 

(iii) Pl$C<Htft* (Leucoplast): <?m C^tWt itm sltC¥ % Pl$»M>l*|tf> 

^TI C*W C^tW C<fcr *Tf, CWT "SJp, ^t, 'st»l*l<.<ph ^SJlfw OT*ft^T 

•im *n?r i sim ^tw * 1 ^ m\ \ *P?*tc*f Wsn»i*itf> cpstOTt^ 
^*||*®R\o ~5j?o *ltC?ri 





<‘l'6r : fjlPoc^ f53f v *jT<H I 

$<1^*1:1wra sllPBc^ fear, c*M1?r, c’ft i 

*1**^: RR>si wf giiPutvBo fi?af cms ^ ^ G£rf«tos m \ 


$o)tr 

































































'Q t^J 




(c) 9 HR? (Golgi body) 

9 t*lf^i (f%5[^t 9 1« ! |f 9 t ^§>) 2f*fR^a 
snftcTO * p thQ'?rr m, to topf 
SATO'S i£TO^ CFNT I i|fl» WP 
'Q <K«J<P *JTO?T c,'0p|<P«l fTO fcsfc I 4? 
*Mm ts^w»ws *nft Rwieti 
1 <§Hwi« ^8*['o4dt c m 

to <*m ?m¥ to^i *«oih 

fts^iTO's 4?r ^ffwf ®t^» ^it *rm 1 c^iwi 

G<PlCll f^’ll^)?! ^lc*^ TS TtC*?r'Q i*RlT ■>i j p 1R sv © 

^rot <*mt csnt^T to r to 

TOi 



T>5 C'»Pi<p c i 

fsar 2.07: 


f^r 


(d) »^rc®tSlNPi^ > wfiHnh (Endoplasmic reticulum) 

«<rcBt*N3|^ Mfli**ll»l TOT TO?T% TO elfift *ftcTOfPT (TO TO, ^ ’TOtTOTO^ 
^ *ro csttf^r ^rsramm 1 cro smm *w %ro 

TOTsrmtfw csifi^pim w ^r 1 ^rot ^ror sfmmt c^yw^ to ^ to, 

v ®i^, ^m 6 !! <p^i m ifli^ 5 c^m &<p 'q c4ic*) ^’fitw ®mjmj «n<iiM <^m 

■sjtWT o’ll&'i 1 ^Rci3|<pfsj<j|, c^ww ^<^0 ^'C®T?ftwfw wlU^«ilc.>ni ^^9“*$^ 

TO^I %fe5i ^ £ft%CTO^ TO i 


(e) <&mm (Vacuole) 

^ii^dJitHTO c<pic«(<i toj ct tof® Tpf^t ^rm c^Kt *rm, (m^n^ cto 9 !^ i 


1 #m, bPfei^m *mt< tern <s@vs, 

m®m* *mrf f ’ftM ^oiiM t4Wn« 

^iic^ i sfiRwiw 

«n^, ^ro ^TOt «itw, 

(Tf^Tt ®|I4IW C^lT> ^ I 

(f) »ifv»ilc»th (Lysosome) 

wmw #^<3^ 

cro> wf "to^ i <£m to^o 

^fr-8, $mr«*h- cB'sr-jo'sr osift 































































cwf i ^ ^TTfw^rt ’t'fr tor 

«ltCT>, ^©ft '0|1)h5 >4^ :3 T° :j ‘ ! 1t*f iIIM'Q ^ 'Tt I (Fft^ 'Olfeltstci*! '0|'»h ^t Rfo*! 

aiRwkerlw^i ^ ^%Sf^s ^C®T ^R 4?T ^fls*t*|tp»R WR*jM ^C?f *Jt?T i 

m>rH3$ mn m i 

(a) WlWH (Cytoskeleton) 

C<FRftJ% 'il^vi ^ Ito* 5W WWWM RBfET *|^W, <?lfi> *m 

^ csrt&t-tor fi%?r ^to»u *tfw '»rc®t <f§ c^tor? mto wum ^©r *rro i 
C^IW^H Itor Cti&P C^sRte «re?f <TK?fi 4?|M Wt^f, >ll«llPM, IBvBRvBPn ^Oltf^ 
csnfiR to wwwiwii tost *j*rr? ^ ^ i iift&ifl&Rbi, , sito j itotw^ 

tot ^Gufltofc towB 4 i 

(b) (Ribosome) 

si# ^ tor 4w<r ’tt'QTit ^irr i ^ toRffr ^t *nfiRDn wr^fij 

s$*tm cshHmt *rcato rrrj ^ i csftto^ C5^T » ^ nftHioeriiN 

^C?T SltFF I «ftwiosrR 4 ^tcw 2fc8tBf% *HM«|i> ^C?T «rtw I ^t 

i£)«ierl^<i "^tw ^ff stMshtaPw Rfoiils <q|fis>c?i (WTiT i 

(c) c^c^lcerN (Centrosome) 

4ft sntotCT* £#1%, gr*jm antoiOT 

^Gl*! *tt'3'?[t *||S I Rj< 0S}R^ SIvB^t wlc*) <Pllfi>'«. 

4W?r <?r*lt -Jim i aliRwlwn R®ft«lt»w 
^ ^pHt j Hf?i^ ^t cpni 

Rt?r, '©Iws ct^sot i (Trf^aT^ '&t^‘®itc**t 
^Rto 9tl7 WR^ CT^rgfT^SfR 
<RC3jt?|tt$rft7R (Tlf^QeTC^ (R^tCSfR ^t®T i 
WWjItSrlW «IW Plftot C^R R«lerWH 
RSRf '0|jl J 5N t'sR <PW I <3^|vbi PH'O i! 1 *l«9 
PRtotlOTt WfR *BTC*I Rto 
«ra^ jplOfiMl liRIt ^Sj^t W I 




























































































*o)lr 







1^ft5?n?r cwi 


Pl5Q»'331'S( >j 




f&ai 2.10: RStsP*ll J 1 


2.2.3 (Nucleus): 

csfidststtsfcsr c^tcsin^fi^ «wi3) cn k*0 <fnt m 

c*tHRsm, fan-in ^r i Ptewn c^s 40+ft+iti 

I^Bgram sitw i RvSQhiiw ^*t*tf^<T faRtfsj t^o «ftw i 4fi> c^tw ^qtSvo 





<?Nt^n?n 


(a) R'SfsNl* Rtf^ (Nuclear membrane) 

RfclsHiww ta Km ct Rifir, Totw RfcQ>*ito Ri§r c^fe^t Riflr Km \ ^ ^ ^ 
RI*l£ i ^ Rifif W’t'5 'Q cslin5c«i5i fr®R ^ i ^ Elsie's ^iG<tf 'sm R# 5)lc<p, 
CT*Jg®iIg^> ?R[ ^c®i i <3^ fwoii Rc*i fttSljwih liRv J il$ciSI?|l'stG*ni 

K*§ w\m ^K i RvSR>*ll« Rlflf (StW RlBljMilwii ^JHI <1^^ Km 

< 4 ^? RR>si <1^ t>«nlo«n R*i«H i 

(b) R'»R J 'Q?HW 5 f (Nucleoplasm) 

RSRhiN Rlf^ Rj'ow G®tRis "siffsT ^5 ^t KK «ltw i <*TC^ c^R^h^i K\ RSR>' 0 g|t®R i 
ftvSfo'GSttWCT R\SR><P t£ff>rv&, CSftf^T, ^G»IM» 'Q ^#»t?r *lRw «ttw I 

(c) R'S&'S 5 11 5 T (Nucleolus) 

ft^'SSftWESJ?!' WKf GsHWle&tlW4 Km KOKH C’tHt^m <j^w 

<^raT G*1G*t 3||G<P I ^ RNA 'Q 01115-1 Rc?l frsR I 



<PW I 


























































*br 




(d) etlPwl (Chromatin reticulum) 

<?FtR?r fisii»n>iM ton 

RR ^t, FtfBQkillW *iwctt ^ 
W ^'*1^; c^niISh erlPl^l Rt 
RSIjWU wliif *1l>l I «sm R'o|«rt*M ««Rir 
csrf^r iiw *nd>t ^r Ts\m ^thw 

^hir eanwireFR ftwM crr m \ c^twnjsftw 
'oi-qpRs fSR^STf 

2RRI (RCR WR sRtFJf %?f ^ l CRtRT <*R# 
c?iCTiwi>i *ww «& ^j i 
CsMWlcerlW ^RRT ^=wlft f«R (gene) 
w«lR w ««r* 

<P$I C^lcRcSflC^S ^>l«f I 




l£)<p<p ^StW 


^»N: «ilcnir»« g<pIc*) 3 RI'os^ GStft R'»l 9 f dIcmi RRjcsf ^a’ROT’R 

i 


2.3 « sfflfa ^t®r »lRl>l«Hla R«J[ SWa M>lC»M ffaFt 

c^m#?ro^(^f'8 siflt) «iipRr i <*h>m»i$)« ^wi$) stt%<R 
f&ma *iRbiPiv8 ^ i ^f«i% *#r 8ftc*Br 'aiiR^c-w sm % *i<^r^ift 

2fT% CS|ICl>lcefl?ll *ft?R SRrlf^jM 'alci-S <RC5^ ?R *TR/R CT*R RRSR^, <RC 3 ^ 

^fR 'Q £RpR <*P G^lc^m ' 5 TtWJG*l$, 5 T sp R «K3 Rt/'P I RfCRlft Sft^k^R RC<tf 

fosH talwu I 

2.3.1 vSlvsi n>^i (Plant tissue) 

i«R5^ R Stolw* CRR info's ^ RtW <*RS m>I(W! ^‘ ! lf%'Q 

^ vo*R \olw* fi^jJ R R«Tf RR l ^ *RCfR, «|et<p fi>^J i£RS *Rft I^J l 

'»I®n> C^R^iRT R\»|src*i ^ilft fi^JR C^R’jM R'olfet'o 'SJ'o Rest Rf i *Rft 


*o*lr 





































































*o)b- 


's?k(.<ph 'Q 


to W &*$, ^ ftggtft (WPFtft) I 4*lft?T ^ W mi 

*15*1 Rcil '^lc 5 llt?«il <psl l 

(a) ^ra®T fi>^J (Simple tissue) 

C*T **rtt T5 ' j 3J'SI 2(to> '*ll<H?l, «ll^R> 'Q fw <?IW fi>^J ^t«T I 

ctict* sifto $*t?r t%f% w w fiJ^w to ^rr, *oiuM«>ft»ii, 

«>!t«W!$v|| <£|<r c#fcM«l$>ll i 

■ y blw*t < pR a ll (Parenchyma): SfisiGiG^ m W\£*t <4GH = 1 *^ <Ml TTT?T i 4 

fl^nr #to, « en?to mi csnastatsm to i <*$: fli^c® 

^sswtffa ipfa c^Nt ^nn i c^siif^ *fPo*it ^ tT^^sf tor ^ i *p«pt 

GPtM^ ««I1W, '©*PT vstt^ CsMM«Wl$?ll (Chlorenchyma) <TCfT i wm vBiwn <F5 m 
<H^R*HS *DtBPWtow «UltiW*l5 J ll (Aerenchyma) <R?T 1 *UlM«M»ft>ll fi^BT afoBT ^1W 
(7t^ ’t^T ^?lt, *fPtl ^5?it, ^W3?r *llnwa<u *|R<ir*i ^t 1 

c < q»lc«i*i^»l^l (Collenchyma): fp£?T taR ^ 1 

C^fasttfter CT^P^TtW liRv C*|<pfiH Sf^l ^G*l ^ "5^ I '0G<1 ^Gl*! C^faStlfR - '3|>>W'»lG<l ^ 
<*R? C^T'tr^l tl^[ ^ 1 ^ G^I^G^I «1 ^Igi> 'Q '’I'stR 1 CSjlGiJlgjlet^^Jff 
RtGfl taR I ^"C^s 'aihSoG^I^SI V'fa* ^ll<PC'® *ITC?T I G&Ig^ hl<Pls, ^t R>*Rp 

*rtra 1 ^ sx*$o mi i^vst sptpr ^t 4w<r skpt mt 1 *iPom tot mi 

*lai^pc‘ 4T7i?r otfi *mn ^ 1 # « ms, ct^pt ^s\ « 'hfc**it-»M 4 fi^r ^ps\ 

SPtPT <PG?I I G<pIg« 1 ^PT GSPlGSlUt^ «IIg<P, ^T*PT m\ 1 *IPiJ Si'^'O <PG<1 1 

(Sclerenchyma): <4 ^ WPF ®Wt ^ ^ gttfRRf*!^ 

^ 1 csndJtaiwR^H, mi ^nto ^tw?r ^pu Wft cm to «t fas 



^Tlvs^lf C^l^aiblsi 

^sgOT%r 



<3j^c^t?rsn§fa 

> ii^,c'Gi 31 'ST i J 






ffraj 2 . 12 : Rt^?f w l^f, W 



(^) g^TWH^'I^ ('I) CflWPM'ftan 1 















































































IfHRvsaM 


fi>^j tom sfHfw c*ratN cv ® csrtt^jn^f ^itwre 
^nsMf® ^ ^ to cro <#=f® ^ i crotch 2 T<h^s ^ *ro?r, ^ 
c$3$5 1 teteirow, ^»t ^ <#t ^ *$m wf *rf^r ^t ^ ^®r ^ ( 

(i) *f*t$SlS ^t ^ (Fibre): «IW^ %tf, <Jf sTlfls^, 4 <r ^ TO >tfi 

<Hc»ll <Hc*ll CSf^t QS.'Q *TO l snftBBT ’TO 5JIC<P, 4 f^J£tC.<P TOTI i£T^ 

’licis Rjfec'o iro^ Rfon ^ (W3Tit toc*, cwr <pRsls, ->iIg<m <pRsls, etRon^ 

VO 5 ^ <Pl^>VO*^f i 

(ii) CJMltyb (Sclereids): TOTOF C^H CW ^It ^ i «*TCIt *ftcft, TOJt%, 

«wtt& TOTS' STOt «lwl<^ TO TO i TOS esTHsitft^ ^ TOJ*<© <J| 4S* 

I ’ifiH's C3>sRv!» CS^N "^vs sllcs 4 <4S\ iflc^S C^lSSllflS "3S l 

Sflft'lt 'Q vSfotwi <PCU^|, S 5 ^ 'Q %FTO C^SlR® fi^I (FKt TO l SR8TO 5 'StRcTO 

tos <&TOw<i TO 4sro erotic*! TOc^ TO i 



s*M : fTO TOTO TO*T fij^jjs wro i 
$TO*t: C*t1*TO C*TTO, sRstTO i 

: fro Niseis w fS^js fsai to? <4ws *ff s Cs>j'»jc e, il to i 


(b) f&^T (Complex tissues) 

fs%T TOTO CTOSTOTO CS **ltft t^jj Ms 
TO,'TO*'Srfi>*rfi^ITOTl TOT *lISS^MS 
<PN <PCS, ’aR 4CIS ‘‘ifSSTO’ fi^« S«ll TO I 
ffc]J $ TOCTO, «rfcw»l TO? qptCTO i ©tRwvi 

to? gpTcto toto *ifssTO 

(vascular bundle) ’fr*T <KS i 

efl^WN (Xylem): «rRw»l ^ TOTO, sNw 

« c*fM «rftw>i i csimifiiiii^ cro ^ 

StlRWTO 2fNft<F erl^W>l ^T i £fT*^ 
cto <?m c^m c^t 6 !^ i *ra>, <?rTO c^ft®! 
etl^c«n^ ^ ^?I i filtsifw 'srRc^^ ^ *ITO^i 





C3Tc5lw1^c c i »i 


f^3J 2.13: fl»^ 


$o)b- 














































































srwfw <#*1^ w**im «5i«rftw>i ^r i wUi^wow 

ui'ej-islM ■jpf^r w «ftw i flfftww ww c^m *rtw, $rfw, csw, 
'Sfl^R *UlCiM4l$»ll 'Q 'Srl^WiJ ^f^ttsT I 

(i) tlt^S (Tracheids): |tfw C*W »Wt i «*RT 

8)1*®^ ^ ^ ^oiwi i stifter l^ptf^ 5 ? ^ 
w wf ^rm i wf 

*!1f^?r i>«ili>»i “ ! 1t*ff 9 ftf*t CSflvSt (paired pits) 

^ i srtftara <jp ww 
w, cw- <?rmiwr, 

'Q 

sttsrfw « <tfM *l$w»i wt?i 

ttfw <?Nt wn (Sw w? 

^st si^rH Wf £f*fR Wsf i wfcTT 
*IM ^WCfRT WSr'G fi^J W?T 1 

(ii) CoPM (Vessels): c'»c j i°i *llc5l 

C5tss<r "STC^t i cWftM isrcsfifcr ’srNm 'aiiw^IiJ 

>l!®sr^® <*| ^ 2ft 5 #?! £||Sl<fl5 ^rto (i]^%«f ffeai 2.14: ««*«* 

*ic«i<i "si^sf ^jR5 w?r i w wi c^iwfw 

'sfe'SRi <4<pfi> ' 3 t?[ W i sNw* \oi<i-»vft?i i£i c^R^rf cgftdStsft'Sr^^'f 

«ltWTQ ‘ s # e t^0 ^WT Wt ^0 ^ C8Tt£StS|l«wRi]h W I C5PTCW Sttffa ttfww "STC^f 

RR)H^t*r ^ii ^r, cwr- CTMHwm, ^iFfaro*, ww?, ^snfw i 

Wilt's wflJPiiJlii *ret w i 'ow ^ ^t «ilwl§l vfcee »wt 
*ltc* I 4W<t SfW'o $*vsf# vSlvkUtd W «TO»t Q^\ W I ^refff# vBl&CIH TOJ 
fcfar, CWT I^StCT (Gnetum) 2fT«lfw *tftaRT C®Ff®T ^ i *llft ^ Wf 
*lf^FT ^ W*tW ^5t Sf^PT Wt *£RT SfW WSf I 

(iii) etfcMH «|j|bM+fe>ll (Xylem parenchyma): erl^WOI < UIW«f<M^I 

«rl^W>l *blWH4l^>ll ^t &S (wood parenchyma) Wf i 4W?f 

stlf^ ^f « *itBri gflt 3 ^ etl^ww wf 5 ^ 9 1ilt«H‘f>!^!<i c^m « 
I WM C^TT®! Wl^TCSf ‘if^t ^[ 2|l&]^^8 ^Cil ^llc<p I ' 3 T*|3?f i£)^ 

<m 1 <^!^ i 


etlPl^M»N fe^f ^*#^8 i ^t^f, 





























































































##5Sfa 


(iv) (Xylem fibre): 'stRc®iw '©nP^I'o ta>w*H<p|^i c<p]^ ^.cw?. 'stl^,c e i^ 

<p|^is i '*rc<i?r <pi^<ih'Q i <4 c^fa^rT ®ret, ^ i *ito® c^tw 

CSft^STKI^ «tt^ ^t ^r <*Elt i vSlvki <ilf«i<P ■*!% CTffl? i R^l'sr’fift ^tot?T ^ 
©tiViw ^ <#r's *ito Ttfwp *ri% 

T^st S^rH Wt etRonaj i 


QFfcS^ (Phloem): fcfaf ^5 ^ ^ ^FBT i 

ftvo-H ^atem, QflBW 9 UIWH<M^I «£R? QpBW to dptm fi^JJ *fos ^ i 


wtow CW ^IblvjH <> tlf^ -’msk ^w, csplw^ *tM?r £p\g\s s|HiJ GiC^ 
Rfosi ^ItBT 9 1^<R*i i 



(?P) 0*0 

fsar 2.15: <3jW flS^ 


(i) (Sieve cell): «*Rlt toft Kmm (TFm i %< c^NellSlil^l «<W 

#to ^ wh^Tt ff i«fl 8 iR'olw 4<pfi J il«sr'® 3.«i Pi'oiei (Sieve tube) 

’t^ s T i 4 t»l«^T-s<i 's^vst tocsifr tor’fa 3 ^ csiw «ihM W& i 

Pl'»M»l<*l C2(tC&f?(1^R Sflffa CTCT C<P«k ^ff*tT Wfa’tfa ^r, CT^T 

^ ^ toiw ^ar i stiSNr i *lto» towiw ctm 

RSQhim «itw T$ i fclfcttai c#iukn ^ ton i 

*d^m st 3 ^© ^ SUbiciw* RRjtj ^rw*f ^t <4w?r sf*^ i 

(ii) >l®!k4H (Companion cell): to^tC^ *TW ^Ef *UlMH*l$>ll 

<?m w«iH w i mm c^tot ^r to^im wr ^51 « ^t ^ ^ 



























































































^Hcto « Ifcgj «« 

R\Sfji»*lh Pl'»C<Plc*)H <PI<TI< 1 P 1 *lRad<. fc 1 TOT'S fTOTOT 'TO^ 1 <£) CTO C£TTCC>TSTT'TO fro 

to? to®*tt gritty 1 TO" « tor 1 

(iii) QFtOR <UIC5ml$Wl (Phloem parenchayma): C$MCTO *blt<W4l$»ll 

cutor *uic<m<m$>ii 1 tor cro * *bitiM*te»in tost 
crosnftafi cgrn£rsfm*i$ 1 tot *n*& tot to? tot *ifroro w to i 

TO< (Pteridophyta), TO? flfter 5 # fe&ltol dptTO 

qptto *ijiwH<M^vii top 1 fcfow cktor *uic*h<m$vii «nw r 1 

(iv) urlcira *fl^ln R'®*S> (Phloem fibre): c»w«h<pR»iI CTO *i»i«f«i cspIwh <pl$<ils 
fcsft to 1 4*jM tors c,*i5i rto, siws £H<sti*i ^is^css to ^ ^iic<p 1 4 cis 

RATO'S TOTI Rt^T #»t TO* *RI?R RR Rt^TR l TO®R cRRjTO TO 

^ rT^tr ^rt to 1 tor ctor gnttar f *\ <rr R?n cndcro fi^j*r rtot rto 
l&RfRS *R% TO? RR R^k» RR to^ TO $RR to *lR<llp© to 1 

2.3.2 Stiffly 

<1^41^1 gfite^ tor cto topcst cror froro tost ftuife* rr i to^ ^«tR cro 

CKlCR TOT TO*R TOsTRr *RC»R f^R^lR 5 RTO ^Routo c.<plc*il RRv ^RC*T '0|<r s 4t*T 
TO ♦wRM^'olM TO^T TOSt RcillRt'i RTOT «Jr CTO’JM TO^RSTOT fi>R (Tissue) 
R'»«) taR s»(.s 1 <£)<pfi> CTO’JCTO ^R%, 41^ TO? <£)<p$. *rws TO 1 Ity Res 
'o|lc <? ilt>«ilc < P iw^j'S'g (Histology) sc«i i <RR TO? fi>^s TOff Rsfasj RRv i d<f>l^ 

fi>R?r ’t&'TRs 'Q <p|*T<pl1 tor*, (TOT cnlR'® s®<pRs>I, c^s s«<pR<p| to? ^&R><p| RFssi 

^SCMS <T^C<Pl<l I ^5jRR ^CIS VS^®! (,<||'St<P «TtC5T TO* ^SI/IS Rc^iw ^RB'S I 

wrcro^i^^ (Ttc^Rt^ TOt^% tost w* <m \ 

■siTOWC^ TOT *i?ITO CTO ^5ftC5, TOT fTO tTO 'TO®? RwlRtvo i TOTOtC5?T ^CTO cn^cvs 
'srlc«i5i 'sjffSf ^Jvscii «TtW i (7tC5?r C*T CTO^ ^vCTO ^TTOT TO 6 TtoTO5C^CTO c TTOT,TO1^ 

TOscto ctot TOt -“iftro fTO^ ^c“T c^ wroft wm to i <rom ^cTO’iM 
(?TTO <T>l<.*is fll^(.<PNtFTT *J[»1(.'» ^kl<o <PW I iil^s C5tTO"TOf RR»*i s TTOT?T^lfCTO 
»TT «TTTO C^tTOM 2fT^ ^fUTO ^^T %TO (TfTO TO *TT, ^TTTO 2tT% 

^ fror ^f TO (?TO TO i TOTTO TOTO, ^f-^TO TO? TO^TO C^lf^tCTO TO^5 
TO i fro TOTO WTO TOR OTCTO RfTO TOT RcillRf^) i C^TtfTO TOR^T CTO^JM 
3PITO ^TO 5 ? 5JTO TO TOpTCTO TOt^O TOfTO TO0C5T t^Pl^HlPl TO (?TCTO 8lf^fl> 


^fr-<?, ^1<R®8W- stflr-io^r e#T 


































































































v©8 

WI C$o fff^ir «N Stfett W I <jw 

differs* c^& ^N3Tit wr wtw <i$wt ^ ^*rc© >n^jj i *tfks^ 

<FtC^ «|h<H W3TIT ^t'Bt'Q ^R^IHc'JJCI ^1w «ffc^ I ^t«H 
C^NtP*Tf C^fW 'pf ’ifetw 3||G<P l ^*1 RPro ^TtW ’'IN f^f 5 !*? c<Ph CSlW 

^r i 'oiPvic < q»N (frr ^5rf*sf wh«ilP< Mir <?tt5*r ^st %?f sitc^ i 

(TfC^ «ih»Wi, ’tfo, $\©j|ftc,v© ©ifal^lc,*^ 'omh %*twn^ vS«Hc.<4Mj i 

g}tR ffrgjij S^HOoH: sift ©fa *lfo<Flft CT1OTT fa?*(Jt, <SRI ^©ttffa ftg^© 

(RRlwra RjRsc.© stall's ufa *wcfm ^?f— ©ifa*ri) R^j, c<il®r^> fiJ^j, c*tf*t fi>^|j <3fa? 
i)l^[ [5^ I 

(a) «im^l t^JJ (Epithelial Tissue) 

fi>^J W&! 'SfaKfa ^tWt (lining) <PtW <Pifa i W ©I®iW ©Ifa^ 

i£)^sji3j ^sf ^ i 4 $ ^1^6 ^faft <m®? ^it: ot w*tw <fa*r, (Tito 

«I$M« <fa£<P fa¥t ^Jfat (protection), C£ltfi>W Wf Wf faf f^SWt ^t 

(secretion), ffm *l*rtf ClW Wf (absorption) 4^* CTlffer *®?T C’lRlfa JjRfiffc 
^if^fa^T (transcellular transport) i 

©itfa# aiftwPt© ^ 4^ ^*fa fw© «itw i 

©ll^fs, £tlf*iciCi^ ©fa ©fa*?lfa 4fa\ <plcsrei 21^1'bc'MW 4 I©*! *fai?fa ^ I (fasfa: 

(i) C*Pfafatfa 'sflwft fi^J (Squamous Epithelial Tissue): 4^ ffcjfa CTWfljC»ir faK^f 
©fa*fa ^tf©t WFlSt 4fa? 4£*fa RvSQfa1>l <fv5 ©|fa>IC*fa ^?f l fcqfajfl: ^C3fa (fafajfaf ^jt’I^T 
SttfN' I t£)^ fS-^J 2f*JlF© ©ih^H ^t'St'Q sfaRs ^5f <PW ^llc<p I 

(ii) i^HH<l«H (Cuboidal Epithelial Tissue): 

■^t R*'©^ ^ff«3r ^spjfK ^Nr, £W ©w?\©i sft?r i Sni^siH: ^r°5jK<p 



f®ar 2.16: e^ratvF fer 2.17: fsat 2.18 : -p^hK 

(Bll^iKPW) f&gr (XP^fTff%) aim^f ffrgr C-^WUffNl) tsjf*IWiiram 1^5 






















































































































<ShM»|q 'Q 




«ilRl<p| i 9 t%*ft^ c t 4*R 'oihuH ^TtW I 

(iii) <Ml*Hl4 w)N^ 1 i^T (Columnar Epithelial Tissue): 4t 

'src^t ^ <£Ri> *rar i sit%r wm w^gsrtfto smnv© w 6 ! ^ 

c*iw i 


gttftwts; *r*&i<t Rjfeo© *i#to#rat*r ^t HJ^jw 

«tC*t ^T^i ^IT: 

(i) '3tWlt I^J: (il^W i ^iW: «WW 

^RT ^R5j|^<P «lll*H»l, '0|«| suffer I 

(ii) ^tfesr's i ii)aji •^jin><pRv& 

if^Q *m, J 'OM’S ?R*|JT RRu>S "SJtiJJ OTff© *ttC?T—ffNt f^T- 

Dlsfi> '*'051 'oiNh *ta*pcHt C^Nt ^rm >il'o-'oili>n> i volt; <10=1 5l r if®f“HI®i voih*i*l) i Sh^sH: 

(?iiw suffice ^i 

(iii) PivScvb|-jaijin>*plt^ i^J: <£it expert ^f%*Nfer 44>*©M faff 3 ^ 

i Rfosi 'Sw> N »l'Si "5)8Trt?r lifyw C^vo ■'voU'^vo fijTjj -s^ff i vS^^H 

l#3ll 


f5^jj<1 'aiHis RR>S| miosis 'Stiff -lllMM ^H*©R'o ^ l PW- 

0) PiPiiii^s oi^ihSI sit^ra imfe sftfkff <?NT m i 

(ii) D>lcet<1l^8 t^JJ: ^T^tvBtW W i 

(iii) fi>^J: 4WsNW <?Ifi# £tt%<^ ^RST <?NI *Jt?T i 


(iv) ®M*1 «icH^ 


CSlW ^<1 4<R f^?fj 


C^tff ts^txr l i£rar sletici vaR’ISj^t ^>Cff Sl'Sftf^ *JM WfJj jfttf I 



ffol Z.19: ^Jlf&^tti* 
(*®3l^vo) ^ v5(|^% 


faff 2.20:fattfST 

















































































'SrHft'SaM 


(v) slFN RR>si <pt ftswr ‘pw i 

cm <?r «im3l tfcp c^twt ^rc®t?r ^t ^#i?r w«t fcoft ^r m& \ 

i£lt TpFsfos fm Wf, Wf, C»IW, ^3T<K lilt *w ^Bf wr CT?T I 

fi^^hsfavs ^f?r stf^ifrgp iii^? [S^ig^ < # c t^s^?i ^ g^tg^ RF»^ 

<plc®t <PM 3||c<p I 

(b) G<||ef<p fS^jj (Connective Tissue) 

G<lleM> ^t <PlGl<pfi>'» fij^jjG'o ^It^m (Matrix) 9 # 5 lt c t 'pRl^fT^otW Mf*t iiR* G<PlG*l3 ^R*lJt 

^5f I «t^T liR? ‘PlG'Sr* fol'SG'S fi>^J gf^im I^T ^ I ^tt- 

(i) <pltsl'*l Wlew (Fibrous Connective Tissue): lilt ^'SiG-i-si C*l1'Sr<P gi^g^m 

"SR?® I liTO^ ^<Pl*l RR»| ^-Sic-H-Sl VS^ 'STlfSfai C^Nt -m I 

(ii) G**fafcM PrfBt^ 15^J (Skeletal Connective Tissue): TO W»F®fM ‘Pita 

lityw G^PplSh G«l1sr<p fi>^J Wf i lilt fi^P WoF’ofK ‘Pistol ’I^T I 
G1^G<P RR*U vail^R) ii|^ TjSvSt (?Rf I W®t TOteR iil^° '5®IW »Rl*|\s| I ^Rotp, G^^S1% 
*iw mm 's ^n^p «i®t^iiG^ w i ^^t«Nn 

W l W«lt I «ik^ C*pPllJM ctiw 

igmrft ^ I CW: G-pN^lPsI iiR* «|p?| i 

W»l>MlPM (Cartilage): m mcm ^1% G*pP|SM C*ltBR> fi^J i >|li«*i ^ 

's fm C‘pi v i e iiP?r to fcoft i 

'oiP^: 'SlP^T *isg*ki iiRv g*pPi5|«i i lifC^ ^I^pI*! 

^jhPl?ll^-e?l's1?l ’to' ^5|t ^c?f «ltto ^5vst 2to i 

(iii) '»3°1 G«||ef<p fS^jj (Fluid 

connective tissue): W=T ' 5 H^ < Pl 

^®T l ^l^<pl«l RPjsi ftSR' 

w«im w i iiit ar*fl=T 

GIG^ IQIIOJISG^ RRjfl Ja<UlR 

<F?it, cm £tter«r mi m 
i(\m %*m ^nti wi ctib^ 

^ ^ m 4^? i 



ftST 2.21: ‘PlwB's 


*o)1r 























































































*o)1r 




K9: M ^ Wf (?Itet<F i to 'Q 


Shll^® ^31 ^ ^rspsfH *#^1 Wf OTI ^3 <?®«q|D gft^fa (Ft^ 


^ '»k s il^j •fWl <PW i 3G$*i ^PtH tjRj— *$<ptot i ^$->1 (Plasma) 

WT W*f, (5? ?? ^ll'o l ^ 2JT?I 91-92% Wt *t# <iR? 8-9% W*t ftsra 'S 
toR Wf I «*PR ifm? l« to* to* CSltf^T iR* W Wf I 


t^T *rai?ra, ra^lt- otR'o fl«<pR^t (Erythrocyte *1 Red blood corpuscles rat RBC), (2^o 
<W>tot (Leukocyte rat white blood corpuscles rat WBC) 4*° '5f^&&<p! (Thrombocytes 
rat Blood platelet) i C«Tt#s ra^ftra 2 !* RcralcStlR*! ratE* c^il^stl^® craM ^llc<P, rat* 'sr r U 

Rfosi ^rrC»T tot^T <K<5 I C’Sf'B *I«<pR<Pl ^Rl'J SWs 3 ! <PM CIK* 

rasitw^tra wr <?ra i vm<iw<> cra*t ra*tw *rat?ra <to wfi^i rattra* i w-jbtoi ra$ wrfc 



fi>31 2.22: *t?(FRr wpPH 





to* w*t <?ra i ra& ra^ to to#® ^HM^n rarat *cra i 

®lPn»l: ralraracraw, RR>s| n>^j«i ’SRira'®) *#f ^lt£*T (intercellular space) C* ®?<^k ’Rt^WSft 

** «iPi<pi rat^r i raito ’snwi ^(fh® *c* i*ra# rattotw #ra 

W, ratl^ «iPi<p|i®«q (Lymphatic system) ra^ i «iPi<pI rat# ^®ra®T 

*t*Tt^ i lira ' 5 R*P R 2 ^ craMslfiocral^t C^lra ^IC<P, lil'Ctra °#ran^ra (Lymphoid cell) <1C e 11 

(c) C*# I^T (Muscular Tissue) 

^ra w^tt^rsf fc®f* ra^ioi ^ sM<H^)®r ftora raratrara fiS^c/p c*tf*t rac®r i lit^ra 
*toi srra «t^*tto i ®ret ^ra? ^pra i <?pra volt's wnsi^r# ci&nm#i 

^tt^, 'slwn ci®raw»|l5! C 9 # (Striated muscle) <iira? wraiRDi ^®*^c<P ’5P^ c t C®tf*t (Smooth 
muscle) ra^r i c’iPiwh liira? £pirai: e ra 'suwi c«i^?r ^ispHra, w « 
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c’lPr e#t wif 5 r 

fi>3T 2.23: C*lPf 

^T5P®fK , sf5t?[ I W«tH, ’t^T ^ <J>!tS?0 fofoOs C*iPf fi^J 
C*lPt, C*lPt iTO ^WPf I 

(i) “ffiM* C’tPt (Voluntary) ^T Oblol4ll>l C*tPt (Striated muscle): ^ C‘*lf*r ElT'ft?' 

^R^f&'S ^t SHIP'S 33 I C p lf*rf^R C<Pl*(^?!t "Ho>Io, lt fNlR^l^ 'Q ^tv5M% 
choirs 33 i <£&ifar i «fft c 9 ^ ^zffis aw? sfflf^s 

3,0s *ft£3 I i£ffe<p C’tPf 'oiP^vscflq ^R®T?1 3||c<P I 'Sll3*H: ' s It^C^‘ 31^ ^3? *11 COO C*tPt I 

(ii) 'sfofiko* C*lPl (Involuntary muscle) 3t ^*1 C*tPt (Smooth muscle): C*lf*f 

« ssmq sn% 33 i 4 c*iPt ^ i 47^3 «ttt 3 

' 0 ||vs|' 0 ||I^> Tfj^f 3||co» 31 I ifl®r«U ifl C*lPlc<P ' 5 T^*t C*lPt 3C«1 I C^I'Sl SiT^klO O^llPl, rillwilPi 
^©Jl% 2il&ko 'S|<l»lfe<P C*lf*f ^HW I C‘ p tf*t fifth's C 1 C 30 '®l'»J ,, s?M ^TSfeHci 

W*f C'TTT I C33*T ■^TT^tJ 3^^ £llo>olo 'oicsio 3 r5 PT?Wt5»T l 

(iii) 3>lf&ll3 C«lPl 3t WIH (Cardiac muscle): «*$ C*lPf C3^r# 2ft%33 3^Ptff53 

t£)^» 3oc»io c*iPr i ^ c*if*i3 ale's!), 

’INlf^s 'S i 4 C*l3*tFTt3 TOJ ^imyNldte (Intercalated 

disc) 3lc<p i 4cio ^RopIm 'Q sWO 6 ! £ft%3 3031^*1 33 i wtfK o^RJolo* C*lPt3 5 t^ s T 
C*lPt3 ajcvsl 3G«1'S 3>1^T '0|(i*lfo33 J C*tf*f3 ^IC'ol I 3 > lf'S0l < P C*lPl3 £3 5 l3*jC 8 'll 1 *tHt3 "STfajCai *I?P S> |3 
^ «TIOTI ^<faffS3 33 <H(&!I4 C*lPl ^wR'svslW 3?ffFs V8 SfTf^s 33 I 3133 ^t 

c«n^ <j3^s *i*P® 3<Ptes3 c^Pi ’itto 

^^B's 'Q gpfrf^o ^ cpfC3^ 'srcsu o^i&c'io sfl^Tit ^r i 
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(d) (Nerve tissue) 

(.<PN Rv5<1»1 R 

4TO3I fi>^J *lfc»T TORI ?[t$ fi>^J '5PRR 
WSs*! Ifef *lf2>v© I (3R 0®RR *?TO 

TOR TO'S R^olRvo'olw ethers ,p tRR i R?[ 
fi>R ’tfRTO CRR fc*rHR, CTOT TOt, *H 
m tWlft 5R®t TO CR3R f^TOR #5W 
To TO IW aiPvoWR fefeR *R feji 1 *® 

TO# TO TO TOT I 4 <pfi> TO*f 

PW»RW<I feft TO TO, CTOKFR, WH^lt& 

TO WtTO fe<PT (TO R^gStlffo TO 

«!##, m$Mi»i»i, 4?$T?iR?fw Rfi>fTO 
TO, TO feRRT Rt^iSftWR RrR 
PifahR TOR R "TO Rv5?ii Roller's ^R R i 
CRlRR^R bUfeM RR^ 1R ^5 2l#5 
TOttR G5*m TO I (TO CT TO CRR ^R, TORT TO I C^lt$R TOJt 

1W R TOlfe ^O TO l ftvS«M« (TOm (TO 4R# TO TO^t IrBrchr 

C.Vto-iygl^.ClJ'SI RR ^ TO^», '®IW» «|jl'S|1 TO I TOfS Rv5^c*1<( TOfi> Rtfl y S|jlS|*( TO<P I ^tR’tR 
# StTO^R RJtRR TO *IC<MflJd ttMIhltc&R TOR 4R# R^lfa *1^5 ^R, 'TO 

feim (Synapse) TO i fejfTOTR RR felt 4Rfi> fe?H (TO ^#*IR TO®t fivBRM 
*lf^l&» ^R i R#^I ^#*IR sj^f to nP^w CTOt TO TO RfeR TO CRT i 
SbbU<) gfffes jUjjlty ^ TORTO (Memorise) RRtRR; CTORR fRfe TOR TOR feR't 
<*ra* voiwi ' 5 rc^u i 



TOTORR TOR 4R# RRR sttfro OT « TOWR >lp8Wd TO R'T Rst«!*f RRRR 
rtk.'o RfR i RRRfi* Rf?iR RR i Si^vsTO 5 RRTOtR *d^<j R RR RR £tt% TOR 

TOtor tocr *iTO?*i rrrr to top i t£rt»r fe cr wra TOt to hP^wo tor 
TO TOHTOM RfRR TOR R i fej RfeTRR TO*JCR TO RTOR R TOR TOR WtCR 
R CTORotR TOTO TO RfR i 4RrfR 4^3 fe CT ‘flR^t Rfe TOR TOsiRR R*t 
Rst?FR Rf*f TOTO RR TO R i ^W 5 ! C<PlWl %If (Rt i fTOs^TORW ^W5T (TOR %IT 
a TORf^P® ^QRR (TOR TOR'S Rt i 
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2.4 >8 W 

to* at totoa*1^ Rw t'sR to? <3 <pi5| RR*v <f»l'Sr < p^C's ^i**^ fiflRciwi 'SfvHR(.*!*)(.<? 
^spst (Organ) tof i mfK c,<plc*il to®t to 5 ^ to^lfto *i<!<.«m f&^J s|lc<P to? (?$ ^pef 
C<PlC»il *Tt c<p|c*il RR*v toSt «P5i(.'© *ftta I O'TC.RS '©H^l^ltol etRR'salt'lS CT '*fHt?I v ©ll(.«llt> r ll 
tot to, '©Iw mPTv^lhRul (Morphology) tof i 

v ©i<Hhc'»(.''t ^h-qcicR ^fwf i CBN, ^R, to 5 , to®, *ft, toft— <ilRi<p 

mf I topF mN?*to ?WP«f $l4ftttlCH4 OT NNftt Rtotot tofftot tot to, toJ 5 
aftomN^Nt*? (External Morphology) tot i , ©il<l erRtitto lw®«ra ^spst^ft 

CT Ntto torttof tot to, tosgmftoto (Internal 

morphology at Anatomy) toll ‘ 5 1T^ 3a ^lf%, fiB'Qwto, rRkiN, »fiM*i, toRf®, a^,, 

^im, im, ^pppr, ffcsm- 4tt®rt sos ^h<i mt i 

atato 5 , aprc, cto1, srspH ^©jiR ato asata ^rj sttftcto a*©^ m®ta 

Tirol ta%r w afo© to i to toathtto a»ui4fi> ^tsrtoiNj ^sra ataat wi tort i 
*taa©t toJta^Ctos to R^slto «il(.«ili>*il asat 'to i 

(a) ■dEHI^'om (Digestive system) 

<£$ w atsratto, afaata 5 , cw ^a? mttsr tojr?*t R^Mwa ma i afato^uw 

Tjfi* toR ^»TS?*t aic<p, tot: C*ilfi><p *Tlf% (digestive canal) to? C^flR*^ srf^f (digestive 
glands) i "^toto, tofto, WlR totof%, fatoBto, \9\m, ca<F&|vi at ¥» 
to? >p trgf^5 to c’ftf^a 5 tor to© i srRcaa torr#a, afa to? ^num c^ffi^a* to«r 
Rcaw ‘M'sr «pw i >£raa sjRto Rs^'s to tor afaak<p Ji^jii'sl <pw i 

(b) ^PT53f (Respiratoiy system) 

atataw, tofaa, artfa?a, §tftot, a*tor, ato^r, ^jMR'satt ^a? <4*ieri^i ^topr to 
at^caa ajaator i i£i^ 's«i ^caa cRsa tojw , )^1'© , 3(%fl5fCTa 

*\\W wtto srtom ■*!% ^*tm w i ^ ^ <?w IihIRh > 1 ^ 111^1 i 

(c) iql^'©«i (Nervous system) 

(jtcsa to? %©^a ^ttot to®t w to? ct srt^tot ^ tot 

^3ta tost i to©^, to? totoa> ^[ tot ^t^©3j to^© i to?1to ^t^©3r 

tor ^r?*t ms i ^tf©cto ^ ^r?*r cscto toto ctoia tost^rt 

Riito <pw i 


*o)1r 
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(d) (Excretory system) 

wr *tto &ms tow hRujIwh w *ratf 

fc©f% i ifPTC <rs?J *tFf|< ^timo CW ^J ^ cw: C«tW Iwhw Slwm 

^ i C 5 ^ Ww «f2lc*ilet*^*i Wj ’Rsf l*wl*t i T "Ml3 ’fal'ow 1 wm 2l%nt i 
CT vscflq^ ^klc*U WR £t%?lt ^Rltto RW> Gobi's®] Wf l i£|<PC'srl\i>| 4<PCStl^l 
$&WK ^lf% <*R# \tfMlPl (^WS|T) to V|1^W« WR W «lf^® I 



• s # 9 tt^ w 






rear 2.Z5: ctffS? w ^ :i f?H l&af 


TFfr-fc, iINRwh- St*r-ic*r csR 
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(e) (Reproductive system) 

SfWtf^R RRtCTs tR^© R'QRt CRCT* R^t RRR W ft«rq RlpT SpSRI 3jR>R 

rw ’Utcsj^ (^r«sfK 'Q f^f< 5 ) Mr r>cr i >4fi> ^5 'Q *rtw ^srwt fro’t^® rr i 
rirr^ RfTO w «hhv©wm rrjei stt% sm^H w®r to i 4«mih4 
rrjet fiistiF©^ rri '©i^K's ^iic^ i ri^r iii<pPi'»t £jt% i ri^crr wc^, ^r Jiww 
^r? lk®iic.<ps crc^ ft gj«t»i*i'©«i ric^ i 

(£) '9^»'©«J (Integumentary system) 

OT3R Rl^ER fREF CR «llbfe>lwllt ^rfwf RtEP, TO* w Rt FW (skin) RET i 1 r^> 'f® 

(,i^.(.<p '©ilo^hi <pw, <il$,<.<is '©iNI^ >RR^ ftRT^R w cRt^* ^**p| <pw i 

cnc^ ■'Stffa ^srto* crcrr f^5R rsr^R r*et i 
(g) 'sp^gRRt a|FM'©«i (Endocrine system) 

SflftEtC^ W^M llfaiH Rt ^©8^t slt^t I 4RR #*I (TO* f^8^a RRIR* RRCRh 

ret i rIrrrr r*rr ^j 4R ctoi ffift riIr to* Rt i ^ rw ritoi 4r* to <ro* 
to tor *reih RtRRif^© to i faj^isift, ri^refb, rjrni^refs, totor 
RJWIiWMR, ^jTORtR ^s#f #«IR WEI TO 8 RRT srf^lw R^o i 

2.5 TO 

CRtTO RTO ERR RW, C®fflt%t^t% TO E1RR W, t$R* C^RtR #RfRTOR 

^ro RT*^t*H rri 4R*fi> RrRfR^tf torri r^iw ^trjrr i 4 <r rtoj ^ 

f® CTOT <*3M> RftR ^ w EfRt RtR i CTOEtR fSwsifisAlW CR CRtf*tR* RRt 

RETC5, ^©TE© 'ailETM RtTOJ 4RR R*g EfRtR RJR*RT 1 4RR «l«iw TORtR* 

^fejf^ef TJ^J -^gf | TSlftRtR RRCR ^C«1<P^ <iml« RR ^ (R RSI, RtIR RC«1 <pS»1 

(rc« 1 <pSR<p »R!) ^I^ftR®! W RET i ^llc«llR ^I^ftRR W ^RER, W ^I^ftRR W ^R? 
CRtf’tR R 1 I l 

2.5.1 ^3*1 W (Simple microscope) 

^ \ 5 f«lft^ef Ttfgi -^5r (f|R# ’R® RtIR, RR RtEt 4R# RtC5R C^St RS^ TO» i 

TOR C^Sf ^§T t^R RtTOt Rt^ I *TOR fRC5R ^ R^RTO 4R*fi> TOHRW 
•^©C«« ^tRt RR <^R? <^1R RI^E© CRR *TCR RNR WRJ ^It?ST TO» i 


*o$1r 
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f&ar 2.26: 'oi'i^l'sp'f w i 

c®i®i sPics i£)v»@f|jv(,»i*G ^ *|Rcs <trusj s^s OTW5T I sics i 'oilssl Res <q*U<U 
^us ^tent siR^Ri^ ^ offfam ^sf ^ ^i ct Rf%<r $*l?r *rafi> RRt?r, 
<?ito <ltwt*f ^r i 

2.5.2 tslRW ^^■*P c t ^(W (Compound Microscope) 

CTtf’fa W ‘iRlCS smls ‘PSC'S HB T5\ SfHIS tflRT RR*| ^ CSfCfT 

C^TSTIT Resists i ^<3%H sctss RisR «r*p s*s i 

Rjl©: t£if& c^sf-^sT e < 1?' ■'rssissh i 

R^> sls>lcsl i 

cs®?: ^SjfcMiRr Rct>s Rc<v *HR'©c # is se^sl 'Sj^'lRs •Tfsr cs®? i 
c’few: ^ritf-(£i'?r Rets ^r^*f «ft^ i 

sR fiRs: se«is Rs j s j ls s^is^s w*f ' j trt ^n^Rpr 

^5T*t?T sites' 'sise'sts 5 R'» e*i«i’J[e«il «THtCTT «ffW i 
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c=fls?Pt*r 'Q to* ^?*lto CTtsrf^m ^r i ^ 

f® 5 # '3j*U'ST<pn>'» (C*M) “TM^ <?Tt *lt'Q?l1* '0|<1C'S(<P^« (lOx-12x), ^ *ff'GTfl* 
'aMWrt»fi5® (40x-45x), W3PT ^IWT q(lOOx) i <Msti (WtWT *OT WJ 
t£)<pH5 ^rntTM 3|lc<p, *j1c<p ^c«i RfPi® '3i<qcst<pR> v » (4x-5x) i 

W^Pl^T: *f® fSvSc^-si '5T°'C*t ixr^l^ (monocular) *T ^ (binocular) Wl^f^T (0*1*1) 

•iHlwl SffEW I <4* 1***H W*!**!® 10x-12x ** I 


: **: i^<pf5 c^fS ^ i mfi$c<p ^Ri«i c-^src^ 'S&T-'lM <P3lc*iWi WMJW 

'"iRvsw* <.«i(.«i'Si (.*ph J H | ^'SC V 9 ^ (focal length) fs'sw *t <iIrw C'T'QTTf i y aio»i4»*llf* 
WhHC*! c/uc,«ra Wt 4fi> wtalws ^ W*T ** i 



^R>t44 


FHm 


■5^3 


’ftWPf 










\5i?rt2pT5r ^ 

- 


ffeaj 2.27: CTtPt^P WWW Wj$M ^RJSW W©Tf W1 


*o*1r 
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8 <t 

CTOf TO: TOfi> ^TOi «flt6wC*G W 'S&f-TOtTOlCTO TOM 

CTO* CTOTO tj*CTO f%TO W C'TTOt -Jim I Iflffiw *P*t «HIM$ (TftTO 

wt ^d> ^fk ^ Pro wi<mcto toto to to i 

^Hc^e? \s»|i)|dp|a( 'Q TO&TO: (.•'’uc.'stn ftct> TOc^®? 'q-qpvfv® c«ji3| vSi|-*W TOt*il '^THT 4*? 

to toIS <mw>to TOttw qtcv i <mw>*iicto toj toIS w <ro* <?W 
toj^ wtw <mwj*iim« feTO £tm toc* w frowt TO I 

WWl* %^T: CTO-TO <7FtW TO# WtW* TOT, CTOt* CTO WM MSStt TOJ 
PtCi) C,«1C®1 £tm <PW I 

C*|f*W TORT TOTO 

^rcjf^cf ^ wm wsm to? 5 -pi^r totowert wwilro wtc* <*# **im 
TOtfS TO I 8WC*ft «lRrclfl> TO4»lM *TOt TOF5 TO fitfTOf*F5 qlfll+Uftl to#* 
fTO <i^l(.*il < ^lct>^ ’wfl^C®* Pi CD £|f's<Ppi's TO I W* <iPt ^#1* Wc«il<P 'orJ^l* !( H 
TORT wr %TO TOT, WTO ^ <?# qfMIW$ ^TOI C* W^bfi> *tTO¥«t TO 

TO w tort %*!* mm 4# fro to i toto CTmfa* ^f*c* fro TOroto?r to 
wrotc?^ ot*t w^s **t** mm tofs to i 4*t* sito c*tf'suivbisrijfcwni ^ to? to 
*#* 'eui*eri^J« ; B ^ ^f*c* <?r*it* croic* wro TO' ^to *fe fi^C* Wtf*W 
w^f*Pr cror c&K cto ottotoi filc*ii®tw *#* ^ ^fro carrot *tc*i 

TOt^pim cro *t «iVtf«ii<i, tot crot* to* # cspi^ cwit *w* c&^t tow 

TO I fifTO*#'TO v 9 *fc?T *ifc* 'o|'S)h TO *tC* I TO* CfrM ^ < 3%¥ c t *W (7T*t^T C5H 

'sm to ^i ^^5 ^r, to f^tro^ > 1 ^ 111^1 fro <?n^pr 

’jRiwi Sw> c«i^i < p^c's i 

(staining) 

^t ^n^It ^c<P ^N 5 ? TOJ C f T*lt 'S'*ft (?# CT 'SItWI W^IH 

to, to c«tw tow to fflro to ^tf^r i ^ wit w*w to^ to^, 

TO 'SICMJ (W# ^TO TOt ^ CTO ^t fiPjJW TO, TO CT^ C^ 9 ftt%‘W^TO 
WC^tC^ TO TOTO mi TOW "TO Bfc's TO TO i «i(.i<P TO fit%TlT 

4^5 3j^TO WC^ TOt ^ITO, ^Ic's <pw Rc*1*J WC»t^ C^W f%W CTO^ Rc*1*J CTO»Tt TO^t 
<It TOt<l TO^t I^TO CTOW ^TOt^ CTO®T <tm TO I TO^ TO Wt^5 C^f^? I 
(?ITO TO^f W?T TO TO, (Pft,c«ilc<P ^TOt C^r\ (stain) TO i 










































































































2.5*3 TO (Electron 

microscope) 

R<i4t*ui TFff <u5qw wflcri* '©iH Mr w 
to to', to c^f rp? R^Rf™ TOt *ito 
^iwt® fi4<w arm 

WIC^C+4 CEBJ O^jH* TO TOT OTTO 

*TC®tW Wl+I*l +<ll *NM *H I q^J*lH ^ICFlIfl 

Mr 400-700 <nw i 

+ft ^1^CbC3| &SWIIW4 'flllWl-P 200 

•ulwlfiiiHuw c*c+ mil tow «il 

l^tflfoTOT MtTO^rt, «*w*iR» -fS-ilJTl 
4yi<tTO ffrcro toto tow Pifl» TO to 
^T fl Wf '611011+ w^Npi (+IVHI C+HRlft, 
R®f^j1*i to* TOcPIUIto TOt ^TO R^ t* 
tfl+^T «k*il TOT CTOt TO I 
'TOP'(+ Wd*JWIi+ «(l*i1‘rl +0 OWT ^rin *ff i ifl ^PPJtT ^PIWOW '8MJ ^lOTHT 

•ifiRO^XwS'l TO*! TOV& TO, C+TO TO**! Mr «ll(fl1fl OHI «IW+ ®|fr 

^*1 1 +1ETO ffTCTO - *|(i^B^ (.'’Hill 5J15)« TO - 16 -ffl) 'sf'f*! JJT+, ^.(•'1^*1 tQloaii 

4lft0 Rtf® TOT, 1S+ CT4+H TO, 'BII01IC+ 4l1^GI CTOI TOT C+feTO RW4+H 
'a|W||^*(L*l1 '^> Ml *I**I4 VI l W TOT +4TO+ TOTO +M R^ TO VI, 

TO+ ^.cm|h &cw|R«* TO) *iftw1e*vt*T (electron microscope) ^pi^i Wjffa*!' TOf 
i ^UNl, ^oiJ*i Rw fc®R +flt "@3% '■il^wl ^iuHR wIcH oHc® Hft *lt i 

(U+I& +Ri'BiJ|fl ^Rti* 'qRlytfl Mfer 'B’luil'fl ^Rc® 

■HfiM'®+0 W, ^R-lfclilwra ajRtw tj-lwh TO' 

TO: «n^H «ICIM »1W«J S®1 CTO (rfslSf C#0 *rtfem+Tl 

«tcTO% fcilnh: c^5t«f, g®, ^tift^+TORrt, toIs m*r, ^r, fjj^iRH to* wci^’H 

Wl 

*Nfa rffliir cvjt+ ^+wt dl^l'lwi sjl^ui ^ i i*nftr wl+iwI <h+|B *fl'a, wlwl i»p*iar 



*otor 
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^ I <^5 fef \& 9 tf^f 5 't C 5 ^ »ltoHj fef > Q?lt& tfFRT ’flfea I 

<*ratcr ^rt 'grtis stfc*i?r 9 Hft c*^ 1^*53 i^r fei ’iliwis ^|rcv»^ ^rt 
RTN 1 ^<pA9(,<w t§ 9 t?r i£^ wTsi ^■>iil^ , i Rc*j '©w *iter *5fc^ <p v »1'?i <rw 1 


9 tfc<w c t: Pflt’fa* «i t J^*»H <ic«w ftifws]>i j <''|^ '»iI's«t*i» (Objective) Rg*i <5i*l i 'oilsi'sM*, 
ofl^sTt c^£ll&l«<j^ <?T«lffs 9 t1W l 4^t?T Sco^'sh*)^ 'ouRjerap fel 1 S|f^fi> 

^n^rt csficStutm, ^ ««R5f& wow *itwi *it 

^!t Ci^Htfi fBsj stFsRl i^c<p BR?'® 1 





: ^f^N»*t <ic«is ^KIg^j 2ftf*lG < pl t ) («i)lBi<il) *hWt 1 

s|c3lBt*03 ^lih: ''S| fc j3ta e t W, ■'wiRvs, <p'oN 1%^, ^*tt*T, C'IIIjRji, f^C 9 !^, <pIci>s t^S, 
<pIgm ^lfi> ifR? 's«icn“i (?i^ ^R’lfh® vEl^hh*. 9 lt'5f « ^ 1 

9 t**rf% : <PlC8?H 1 5ips C^tCTt CSfat^t VS«1G1*f CSR3> ^teT^tM 7 ^ 9 f5t *M 

w 1 c^f5 c3c*f <pIcm fef «nc»\s 

'Sllc*® •Tt'SftS I i£l'»lc<l R>%**H GIG'S i£)<p-»vj|(.«i pv|<)'»lG < q C3C*i ' l it'S I <Mb 9 ftG?I 

'® e 'llR WSR^r f 9 !^ fel £ 'S»||R ^T C’llyl'SG^ 'SfStf ^?T I iRRr '^ 9 fl? fel ^ 

c$f5\ ^«Rr ^t 9 ! fer bmt fffssfir ^ item 

^TffNQ | 

9 rtC^ e f: **\\$vs <*1^ g^R<p ^C?f C«feti% ^sg^r GetPis 'STC'St <P'®'>Jg 5 'i! 

<?N£s 9 ltW 1 1 til's ^t 9 ^ tflWs (?f«l^s 9 ftW tiR? G-'pNBg^ 

G<5V*i <PG3 S|l«t^lG«1^l *lN<P ^<pB 9 |*ff (FfSlC'O 9 it^l liR^S Slvsnc^lc^ ^G'sl c^lcil HlPSvis 
w^ti 's w c^im 9 tt«% <?r«it ^s? ir^-JitTitcii^iM^ 

^i?r t4w Bf^s w 1 











































8V 





1. C<p|^ <p|c<p <K.®1? 

2. HlPCwn "#? 

3. 'S (FNT'S I 

4. '0|*Wg*4 s <j| 

5. ? 

6. ^W^IW^t? 


1. ^ i 

2. ’t^f ^ <PkstS vgeill^wixp ike'll Dll ^ I 

3. *S<XsH SftR^rm «£R? ^Sf valtMWT WI 



1. •itolcerltmt c^#? 

^ < ■*!% 
«t. XM^Cf ^f. voltf^ 

2 . ^rrfsp^t 4G- 

i. M>fet4>Wl ^ 

ii. 9 1 ^*i<p| 5) 'ST®! ^Ic?, 

iii. <7F*II ^TlTT 



*o*}r 































^l<1G<Ph 'Q 


8<« 


to^ 

i 'S ii *t. i 'Q iii 

’T. ii 'Q iii ^T. i, ii 'Q iii 

Rem 3^4 *1*3 SjtSTsI S'Q3 I 

G3lR'® Sffw?r 3lf'»G's ^OTTt^ C#r C®TT^ C^» ^l^lct^, l 

3. wli fht R*o*tR? 

*UIM-M»ft>ll *t. M»lMH4»fc»ll 

’t. CjM«-l4»l^>ll C#ttM*l5?ll 

4. ®«»tMwi ’R’jfhs fi^ET foPNfr ^C^- 

i. chauffer tmttop 

ii. c^msnfto <jp «i>i>iH 

iii. G<p!g 3 C£ttatW 

to* «*t=rt& 

**. i 'S ii *. ii'S iii 

5 t. i 'S iii *. i, ii 'Q iii 



^Bf5#ST2l»f 


1. 


(*F) *|ief>ilw>il ^t? 

0*0 fllFGw* m’itotft ^®|t ** C^T? 

(?f) igjsfl N fsf^s Wtfi> C^ 5 *? <!Mf *ET l 

(^r) m BRf's witfar 'ftorc* ~^\ »t»i»ui 

<mt to ^t tom *** i 



2 . 


*s. C*tf"t fifcgf % 

*r. wPiUh 41«im w ^? 

*t. fi>Gif)3 Q f&R?'© 'OHHiGI*! ^im 

*jNjr***i 

*. f53f A 'Q B-'fl* ^*0 *lf33^.«1 ^pI'St 

W'Q tetto ^im ^fwt*t?*i 
*JWJt *>* i 



to -A 



to -B 


mt-% ## 55 H- W-Jo^T < 3 £tf®r 










































TJ TO <1^41^ *#*o ^CTOi^TOI *ITO<T CTO fi«l«M CTO 

to i ^tcTO c^rwi^ w^Pir TO*, crortfS w^hcto to, toi* wiwiflJ RR®i«h 
*TOT ^f*T TOT i ^ RRj« CTO R'slsti 4talC< TO , TO>, 4 *H(.<p «iN*l 
TOjIwi flfHM CtTO <M<I i 
























R'ol'Sf'l 



4 $c*iw^rmr: 

R'sjI'sh.is sl^hc'oi ^*fat ,p ft?R‘i 
JlfelfclPw 'TOo *im i 
aiRuJlPlW* <P?1C^ *N?TCI 

l<W ^%fctf*PT R^lerw* RtsW ^fcs *im i 

ft«iif»i>i ~^uo *tm i 

<8MHfc*W WltTOT totted 'tftrt ?Mt ^us *tm i 

qUHlR^fcl <mi (?m R'BlerCHU <Rffo *H?W i 




























##55R 


3.1 ^ sN>M 05 >n 

(Cell Division and its Classifications) 

gtf^fi> RSR %?I fcaf?T I <R>R fel g|f^fi> #£33' #33 ^^3 I R'ol'SfWO 

RtWf C33£33 #3£<333 <£&$ RMfi* <£R? #% i <7Ft£3t C33£3t 

#t33 i£)<pfo>jM £333 3f^©, 3«Tt "53 ^<PC3»# (unicellular) #3, £333 

wtf^r, nmcsnfem ^®nfw i 43333 ft #3 3tw^ ($c$ 

^pr*& 4<k<p# #3' 3*c3 i 'oi<.«i<p #3 £3f3 %3 31^© i 4£33 3®it ^ 

3$c<p|f) (multicellular) #3 i 3t33, 31? 3R, f^f3 3R ^©Jlf^ #3 £3#? C^lt^ £333 t^C5T 
i R*il«iciD 43 s fi> 3i? 3tt53 j p»il'G *ju> 4<pfi> 3fa £333 (stl^vtli? 3t R><fl fc J) 
£3w i 4 <k<p# Pif^s fisvfj £3£3> £333 R'»i'st«i giU^im 4<M33 £33fi? £33fi> c<piw^ 43*fi> 
’tff'F® ^R? 33 I ^RR £333 R'»|'St(/13 RfWl^ ^ 'Q # 3fl£31? ^R> 3£3 31R 

giro? WH ~5$ i #£33 ^3 'S gRR£33 ^7*fC*U £333 (cell division) 3t*0£3 

C33C33 R^lJR ^F*f *iciS 3lc<p i 

$fl> «a^*Uf cm foeHM gtURt ~$m, *ll$d»lp|»l (Mitosis) 43? t3£3lRl3 
(Meiosis) i 

3.2 'sfl^tStPR (Mitosis) 

4 ^ cm to sr sfam sifs ^ cm 435 fi> 3RR1R* sn^m m 

# c*iw <i # c f5 33 i aifedJiPiw l^&at’r 43Rt3 33 , grm wm^im i 

ftfcteRlc^R caHwltetR's 43RR m fastfws 33 i 3lt£ft#RR'Q f35tf#s 33 
43Rt<^ i ri^i^r G33£33 vii ^m 43 ? <r3£3 c^ioiimr mu, m 

DNA-43 *rf33t e l Wf 3t£3 I ^ £3 43^ 3t£3 33, Wl^£33C33 DNA-4R gfR 

'oc^PlPi ^r^SJ- C^tw ^STIt RRI ‘iiw R'o|«t*i'Q ^TI fa'»l'st *1 2t^5 

0t^t4l« (somatic cell) m «ltW <5R? f^sRfFR WT (RRRR 
RfWT gft% <4 ^v gfp«i <1R i 8tt%T gir(.<pIw vSIvbgi^ #1% 

^C*R '»l'8f<P (R5R: ^ e R3pT ^Rfi, R*R%T ‘ s tf$T, "g^pT 

^$iife vii^d3iPi>i stf$m fwRR ^ i f^zi% $%r ^ gft% ^#f wm w« 
(£1 SRi?R f^ol^r ^?n 


*oXr 


























































































*o)1r 


(Rsfa R'oleri 


3.2.1 *NfcP!^ 



<#?r Rter i R*fai<r ^srj -sn^cSita^ IhvS6Miic^4 R«i®h *tftar «H 


<iri «?rtw, ~§m; C2tn?p®r, cstt-c^itow, oitJicw, ^oi=flwBf ^ dJwiwar i 

(a) tellwet (Prophase) 

^cSiPk.*!* fff^fsr i ^ *Nfef g<pIc*r RvSlsp?ii»i stoics ^v& ^ wlwlcerto c^tw 
3PT C»fcs I <*R Wf ttplwIcerfttN' WlC’vs Wtt?® ^c?f CSTl^T i£R? 

i (M^ «T , 3^ e t 4TCFR (FNt W ^ i 4 *tftE?T w»l«lcerN 

G»lM?lP<ill* ^J'ol'o °l*fl°lft <xolw C0Mlfofe*hrTOi <y>l(?l1C'S?RtM 

sii<h?i <^'c f R «t e t s rt <mi «ft i 


isfw-m 



(aj|^c<pI<i) 




c^\um 
- ftSfgwjm 
■ ca* rsnfiJ^ 

'PivSRp'© ^ 




1ft* 3.01-02: C£flWP®f 





















































<?8 



fBai 3.03: CSlT-CT'&IWSf 

(b) CSft-o^i51c.«pe? (Pro-metaphase) 

4 4t<Miw 8Wr to fetitawiw csftto^ ^ 

to®r <i(.«i*i (spindle apparatus) ^R> "P i l^t^T <i(.«is ^ OTp "W^at 

1^1 (3>R 7|tolHif^B>r %?T fc®f? ^*^^c e il <£& 

Csj^ (?|^ app “'t^s 1 ^ 0 , to*r (spindle fibre) ^®Tf "P i 4 *RftE?r 

M»l«lterlt>W Wt^lPlilM to^RTCRi ^p ^flpt ?r^ p i ^ ^jwlw 

'ailW't (traction fibre) ^®Tf "P i c^lwlcsrlw*! Rfcsf ^ vs^jpi <k.«i <4w?i 
wlwlwlaih ^5p3 ^«Tf ^ I C^lc^lcstN^fl 4 ^rsra f^%T ^***£*1 R«ijab «ft^ I 
(snc^ Rfcljteiiwii wvitsn« sites* i srttoiwto^r 

W fs^$ (Tlf^QeT ijfi* ^ CSIfpo ^WS|R S*£?T t£ R5 (Rf^Q«T ijfiR 1>I#T<P 

csics* uftr Rt^Qvs p i i£r?f i 

(c) csSlwst (Metaphase) 






s#tem 


ffear 3.04: tills I war 















































































C^m R'»|et«i 


awesjt; c^iwicetm 9>\m w 1^% (^ c^ wiiot) w«im 

<P« I Sll'sfiJ wMIc.erlc.am OTESjlfsmm R<|?lil ^Sgt^T Tjfij ^C<J oi^^ytt 5 ? "PW I 

4 *tftar csHwlo&rl^JM ^rntfop csrt^t «w ^r i siM c#lwlwl«n wWlflte ^ 

^rtwt Tim <£Ri ftwt c*m fep OTtajifrotom %iw ^ *jr i 

t^flrnm cs)wt ^ ^ i 

(d) 'S|jHlt*«t (Anaphase) 

8rt^fl» c$i«i«tic>ui ^sw l^o® w wf G$ic>iifl»* ^fl> *fc© i 

4 ^rn^tm <d»i«ili»'!*w c4>ii&iic*i&i <tw «£m* ««wfi> <pe?t wciBiftiiin 
<q& i ^si cjtCTiOTm^Dnt t^% *m*m <mp w cw 

sifa* i oa»iwlc.'srN’|(.®il<i <s& cs^ <4^ ^tf% wt ^sl^m 



w i w’tvsj c^iwiMdw* csif ^r?t prc^?iiir wnft 
^it^t ^ i c*n3iiPi«iW5) w«im ^nft v, l, j ^t i-«*ra ^ ^m 

w tost i w ^«sr «l»it»iRH‘ > ^t cSwicaRr* ^r i 

(d»l«lt«rlc>w ^ ^*r c*to5 «It^ i 


o 

*Y 


(e) u>(.«ilL«pet (Telophase) 

«qfl> 'Sj^lte^ c*m *tffai 4*ITC=T CSlIC^PCM ^Tt^It <#WW falfhBStCT 
^d»i (tfiwiroto^imfc® <#r ctur i *te «itw <£fr ^ « *mt ^m qm toi 
















































































- C^R ij ic^rsr 

— <T^TO3^ 

-^*^51 PiSl<p*lk 


ft*® 3.06: WWILTO 

4<rt to^r fto ftfcfoan ctofW tor muz i toisvQeitFRr ^h^iR'oM to i 
to tofimm otw? to ^?r, wt to c^to to ^to 
RSIipiih tos ^?r i totwt Q&U& *tos <5^v w$tot to' tor wfij -55*1 *rm i 

dJwiw^t *ttoi?r Ftix f^% wr wtfto<r ^ wt^it *pit ^?r am 

to «£Rit to cto5to to to i tocftsMw >ivi<j£gh to i wr 

to ^T 5 f$I t<ph (daughter cell) to* ^ i Sftto iw m©»i<iwm ^sjsger ^?im?r 

c<phRlIiifi> ’Ic's^ >i(.'sl Rc<p ^ *1^5 5^15^ ^Nwi 9 t€l?n5?r 

w to® wr ctofi> ^bw ®m to to' 



i-to'a ^tw 


: C>K,$lfvjillM« W«IH ^IM *rto<r C$ll»llierll»M m&z\ to*f i 

slciiiet^ii : to ^r ^®t, to cto?r, tor, ’^to’T, tom, totom totft i 


tofa : swct wr torww wr ifim <4it>iii«rii>M 'sn^s^r i <sto 

*lR) ^t ■jfiJ 5<PWl *Tf'8 l 


C^ltor^ 'SRJBSTI jflVIH'elM <toto to to to^ &e«H £tom ^MNIPT 
to i tofl> <totto5<m to*r 1 ttoto -sjwtw tofl> fto mm m mm 
to m tot ^to toiwRH 4 aw*? w&t, m ctogiftor <to mto m% 
tor T5 ir55 tor ^oi to 1 m?r <ii^ to "^pit ctonf^s^ ®rm to ^r*m 

<atotte<r 1 m^m\ ito wr 1 4to»i5<i ®rms to $tot wr mm to ^ 


*o)1r 




























































































^®t to "sitwr «£i^ ^to MS to >rl<iwSic>ifitH> »lc>ilcflrlt>w ^5®r 
wi arn?^ toS MS tor fc©t% 'suim»ic*iQH» c* it»iiMrit>ui 'stcpt i wt 
sttc^ *rM MS <?m\ ^ vsRtr ctSt ^c<r cBwlwRH*' ^ *rbr M»lwlwic»w 

^evssi i£)^ ^snSpffitBr ^rtfct ^t ■*mG*r tor Rffit'a i ^i$»ic*r tor c<phfi> #t ^®t c«H 
iw wtfljmt c*iBr*r w i wmw '* 14*1$ uiSiura ^ntS Son i 



fSnr 3.07: wc-SiNim?! w^jhm cnElc^s? R*tnr ftm ‘raws 

■sic®5r i 4R csw ’5TCT; cvGiwf^, '^wwGlwfdH 1 , '6Ult$iwf3H i <*R? cSwlwIdr^ i 

iRR <fl4»$«lt4 ^HlWSt *PlR C^ICVIICSrN, tote GtfRlISvbtOTlOT C^T wit to to 



towSlwRH 5 , 'a|jl<0|Pl{3+ to* cSwlPlf3H‘ - bHfl»il$, I 4toto? ^f*Tm (tojtMto 
torn atf^fS cg*iprtwi>r to^iw ^ tot ^c?r to ms tots tot c<hr 
totS (tflVlISvb *\U5 1 tof to to OT&dtlfiillCiR <71^ toRsgf ctST to wt I 
tor<rr c*iSiw®r Rto tots c$iPii&stitfR >icvb«ic^ MS tom ^ «m 
<Fto, to© totS tot 4I1CT 44^ C^IVIlfSVs l tot (tot tot, CSlStrTlf^ (^lOIICAR 

C«R^ alt*® WRlIlivb ijtSiT £it^tS$ tot^o tof®T V tofa ’STCvoT Cto>? to WUjlftRH 
to? c^RltScvso $<p ww i tofto | toi; to*R Ihc^ ®TRt c 5 rti}lMtot4f*tS 
*lR«Sl«f3r^ (aWJSfR <7lW Wfa toR CtoS isiHtm tot (tfRllSOM 

(Klf L tofa ^st i to^lM 'aulO#l«!3H‘ « (tollCTf^ CtflWltetR 

Cto* £Tt^ Cs|>RltE\b totttot J to* I tofa TOT I toR to toBR 


■stcpt 44>fS ^iSc*Mlcsr «it^t ^t ^ocG^t tor tot's i Ri^rcto tor ctotG 


^r to to* WttOTt c«ic<i«i i c«ic<ic5i 'oi<i*bR 4»ilwer ^TtfS ^BT*T i 

vsm<R ^»?r ^iSpMIbt w« 'srcpr caltow ator ^ i c^R *rt?r 
^T C^Rlto (RStBPSt ^t Pt*IR C^H C&^Ht (?R, ^®m ^Rjt W l 


^rtt-br, ##ssH- w-io^r caTR- 
































































































?$c&if>i>i cro r>b|i8h sHmm ® wTO%r i wtyfciPw samm cro fa^iww? 
?rot stf^ cro?' to* wWsftwc?? ?wro witi^h « *if??w© wij 

?fw to i to wr ?^c<pi5l #c?? frrft? 5 wfr i to <^<.4»i 5) #?t: wi^totj to? 5 to 5 ^ 
cro cww #?? ^ wc? i to# c?ro^ w??t? wi^cGiRi? f?«iww? to \sprs& cro 

TOJC? *$ #C? *tf?W© TO i Wf*H'©^R><.'© ?£? TO® TO?, TO# CSlC? 5 ijjT>, ijfij (SIC? 5 
wffi, w?fi> To 5 wti#, toic? cro?' tow cto© wm to# c?ro to 5 toL< 

TO# #?■ (C?TO: W^?, 2ft? 30 HfWTO C?TO) TO® ^ v ®l(.«i<P TOt TO? 2tC?Tl^R I 

R j *'5 c-’ifS J if'5) TO i <iftt ^Rl? 'st*u TO? 5 # ^R>? '©!'*£? TO 5 , J i? , j[c«il wl^ 

fa'»|'s?«nq»*i TO TO? 2if'©<il? R'olstC'i ?f? TO#? ?TO TO? TO? ?t«T TO f?§, ^s? -TO 
40-50 fro?- WW? WTOOTCTO W?J £k?|et3k TOW? 5 C?TO fcsf? TO 'TO' i ^I^.c5|Pic^i ft©f? 
WWsJ C?TO CWfcTOWtCTO TOW 'S ^ft’t'f TO 5 ^ ?? 55 T TO? #C?? CTO? ^J'SWl'olc? 
TO To i ?$#tfTO StH 5 ?!? ?? x f^f WC?, Wtc&tfTOTO wr TOW £|WTO Wfw© TO TO 
WTOC4IC?? TOW^fTO?® *ll$Cl3lf>l>l ^PlWT TOT ?TOi WTO W}? C?TO ^? 

WWT #?CTO? TOTOT < 3? e t ?5TO *ll§Cl3|f>l>l W*rf?TOfI f? 5 ^ fwf IrHtW? WTO ?TO? 
'©lltpph RRR> I 4TO C? 5 !? f?*R> ^C«1 ?fofrlfTOTO TOIJC? TOTO *£?? W51 *d$u>lPlCTO TO 

wPralro w^ifro to?!? 5 ?to? ^? ?n? e f to to i 


fi&v|l?, ?WW? 4 TOftCW? TO WtTOT TO# W?fFs i 4tCW W*4NR4 C? 5 !? IWStWCTO 
TOT I v#yj|f>|>| C? 5 !? Rvolwr stftTO? TO# CTO Tjfi>, # CTO W?ft TOfc? CTO? TOW 
WTO TO 5 1 fTO$ CWf? fwafw? filt 5 ?!^ f??%© TO 5 1 CTO? ? 5 T?C e f 4^ %l c t TO 
CTO WTOrfWFTO C? 5 !? f?TO? ?TO TO 5 1 4? TO fi^W? ^ ^? sTmt# 
f^WTO ?5JtWt? TO i 


TOn? CTO <sfc WTOlf?? 5 CTO R^IWW?^, TO i TO?«tt? C?W CTO, 

tot? c?r?#?rt cTO<wm fw?w c^©w%w©t wirni? cro tow®t "to i ^gifw 
fwro ?tot? cro b©fro tow froc? tot toc^ i w?i? wcw ?w w?, 

fwSWR Wlf^tCTOt Wl^WC?? E6 4?? E7 Wc?? ^ fw? til'SR CStlt^T WC?, W CTO 
fWatW? f??^? 5 CSfri^T WJ?^CW ^hg)'© WC? I ^?TOT CTO R'ol'stw? f??TO '*&> TO W? 

■?? W?t^5p*t? I^W? I WC?? 5 ^PT? 4 ^ fw? CTO? 5 CTO?? fTO? TO? 4'#|W 
RC? ?l? 4?? CTO?? f??W c t? 5 tft CS|lf5*i W^c«il? ? 5 tW ? 5 ? TO? C?? I ^RJ ^? ? 5 JtWl? 
CTO, 1w?W TOW? i 


*o$1r 










































































































o$lr 


CTO R'ol'st'l 




to® toto ®itro mm to? <?r^it ®vic#i ton® cTOi toft, $* 1 ^* 1 , ufa*®, 

*ro, ®®, to? ws% to*, aicto to to® ®rc»i^ ®nro to® to i 



w1\© 


®tW: to® ®Cil®W TO tokft to TO TO 4® 4® TOC® *H$Cl5lf>l>l C®t® 

totro® to 4®fi> ®to<i fdsr to cate frTOim to® tocto i 


3.3 RuiIPm (Meiosis) 


toif^toro^^n^tolsm^mtoto'^ii sn»mm ftfcfoiiicTO c®fC5Tfcro 
*tf3®W wf® to TO i R'»l'stc*i ^wito ot PiS9»«h TOs® to, HfTOtcs TO 

®rt to # c®tc*i tote toi i ^to to*u c®tcTO5ftro ®?*ut to *ttet ®ro 

TO 5 i TO ftto fSt 5 ® ®® TOft, tolfTO toro TOfi> V||^C4I*I CTO 5 TOft ®T*t®J 
cto *ttrot to, CTtpro ®i^c®tcro c^tcroro TO't to (tos^ 

DNA-TO ®folM'e TO TO to®) I ®$ tolf®CTO 'TO® TO ^PPJfl® fiTOR I 


a?rsr I 4 »i®h R'Slfi 

(5PI W *^® m) 



f&aj 3.08: totfTO faTOR TOt7*f «m 



















































bo 


^HR'SeM 


si# ~$m toif^r <rr rr? crr R^w ^»t ontsWR r**ijt 

^I^c<pI&«(< 5 RRR i 4R° 'oiwli stu/is 'SRI 'sfl^dSl^PT (R*R R'oleti ^tfR^Ri CRR 
^RER *$ « ft ^SRR (RsfERR 1WRR W5R ^r i Rft WRR (RsR^rfR CgRPltCSfR R?*lJt 
Ct*M>lPHI RRR RR ^5t Rpf Wt^ttft C^tW CtflWlOStR R°Rlt #Rfi>R Pt*WlE*M 
RCR RtER I RER RR, iRstit #ERR CW«>lM 4R* WRR RRER (aRERtESfR R*Rjf tfR ( 4 ) 1 « 

£lf^fi> (rRer asWsfR R?Rjf rer Rflfr, Rf wl^w< c*lCTRM>lPil«tl»i R?*ttR t^ft' RfR 
J2tf%f& #RR #RRW 4^5tER WIE^ Rfc* ^tRE*f 2# W CTR ®tRE«R WT C^IOIIWR 
RvRjf RRRR 1 'oiRsI WtR, c^lwIc'stR #ERR tRRWRRRft f®R RRR 

r*er 1 <Most 3, cgsicsitwR' RvRit tt^R w rrsept r?*rrerr rerj ^Rfr *iRr'®h re5 rier i 

(RC^ ^ « ft ^SfRR (R*tER CtflPIICftlPHI R?Rjt wfo, ^ #ERR CRtRWRER *|J « ft WRR 
(RRERR Iwr "3ER Wl^ERtE& ^Kr^IR* 

C^ J lc a )IC'StR RT'QRf RR I <3'»ltR ©tIg< 13 Rl^MlR 

CtflMlMfR R?RJt RW?RlRR 
Rlc.4 1 1 WRR (RJR ^R><1 R5JR <i)R° 
fRSCgtf'R ^SERR IW (RSfERt 




‘flR* RRR RRR RR5R RE&, R>RR 
(RRERR m# OFIWIOTR R?RJR PT 
^IR’RfE^ RJfSlciivb (n) RE*f 1 RRR Tjflt 
RJfSfERvS C^tERR IWf RE&, \sRR PT 
«i<HIm> f^SfERvS (2n) RE®fi 
fetfRR CRRR iRSRR RR RE®1^ 
£Rrfe R^'t’tR’PRR 
fifopRtRRT® RtERi 



PiwilPlR 2RR V ® ^RR WRR (RRR fi*3 3.09: CRlR R«lSrM*l RltflCR TStitc^ ^ 

Rf RjtERft ^R RRR 'SRR 

RC& I R^f^R* 5|vsci5l “RRRRl^t <flR?t^WR'5TC*IJ Stlf'RiC^R'^HtR >i|R?^Ht?R 

M RcuIPir RU> 1 "spf "6 RsR^oR Slvscis Rl^C^R Pl^ R«R RJfgf^W (R'J^’R 

RR, vsRR Wt^C’ttt5 4 *RWR IroRR Rt51 


iRCRl^R tosfRR RRR CRR *R ’R ^1R R'olRr^ RRi 2RR feSRW 2RR 
tRCRtf&R iRst^R Rf fa«ilPiR-l 4R? IrSR ^SfSFTCR II^R RfRtf^ tRoRR Rt f^wlPlR-2 


*o)1r 


















































































Wd R«Mi 


M 

ddTdlN ddd R'sl'stWii ddd ' z m$j wlw wlwlteHwii *H^wlt*n c$iwlterN ^rcdrtd 

wfa dfr'm ^sri fi$?r R\»laM(6 nftdsiPicwi t^lwlwtln *RdJfir cm 

HRh'i'l dd *ffl I 

dl"*M 'SrtCTf dtCd d&K W a*tCTtOTlCT?r *RdJt CT^ PfBT d^pf Sfcffllw iB®d dl»W dtBJ I 
CTdd: ^JtWffST l fl^f5 derlfw Xenopus tropicatis-GR wIchIcwIh CTT> dBT Xenopus 
laevis Slwtli'ofl fcddfe HiSt* i ttltfi* nlwn Rfan ■'wmjh (CWT: i aH^[ el^ »nRr) uwrlw 
(wfiiwlw dd) ft dfofll <4FPfi» -"qMlOT dSdti «k.ot *i»m 'qlHsl ^o^wwlw dim Rmm 
WdJ wliwi ft CdCdl^, <si»jiR> moth ’Bfl® dlS^P’i'o'olw ^T, 

’St 'qHt.fl >3"H^OT'olw d® I (flPR'^po HftCW ^*m4hH dtf^ft t»|5|(.'0 'aiR^w* 

5R]WI 

wlwlwdn dt d^pr dd®t ir^t d*df dl®m 

MrJ d«fld dWT talfdOTd 
*I3J9*|^ 'oi^nl'i 1 cdtd w <ar*R ot^i 
I®M fittlltdBM dldJCT fBMd« fcrfSau^fi* 

dBT <llw I w*lwl d’ 8 fll^ ) fl fi»w dtol dtdt dta*l *j^i's 
Rwfl *?tfl «1« •'1‘t-TJ kfSi*U 'Ollwt, 

, ®fir $ddi dfSwH d(«R«i'o 1 pi^dd 

d’StlR* 1#OT dlw, HllWI ’®T®'0 1%!| ''IIMIS dB(J 

eft iftwnr m dm dta cdtfdid 

w faPtfSrdBi^i dft CTtwt datli®* 'ifNc-M dwr 
fcffcqr ^sr die® ^jpr wiwt *iQmc"I dm 
^tc^m ’*^^0 

dw h*h 1 wi ^.Ht.'sl ^tjcsit dsrit's'Sft, R^w ^c«i dw 1 
'®fld dft ctIwI eNfefl #ldWd dBff tfl1e«u CTf% 
dtw, m cm dRucd dm dtsMd 

Htwl taPKJ) ^Iwl dt ^Iwl HtHJ dmifl '*1«hll« ^.w 

CTPf I M*lwl ^tPT, ^tSf '0C«'0 1^ «CS ^iwi PlHllPpi 

WtPfl lewd's idf&JU TBT SUflf&flfl>W dM*Rr dllitll CTOI 



^ 3JO:H]K6 dwl% Xenopus 
tropicdUs (Rw) Xenopus 
laevis OHw) 


Jb 


^w-si fl»i^ dW? war ftdd fffd RwlPi^i R«mi w ^wlw 

Ru«HI mild ^BT PWW, I 








































1. R'ol'stl ■#? 


2. teSR ^T? 


«H|V|*l<t> 

1. ^ll^wlPlC^ RRjfj fB%0 fsspi^ ^fat WI 

2. 'srfe^pf s^m «iimimi ^ i 



Sl-f 

l. c^tH *ft£*t RvSteNMfi* '*(l4lw ^5 ^g? 

C£fttW H. WiJlW'Sr 

H. tfRlOTCf ^r. d>MlW«r 



2. tettWR ^twt c^tw- 

i. ca*ic*itwicsRr 

ii. fcsf?T ^ 

iii. t! e 1TtP e t^' PHFo^l'i'ol ^®rlii 3 |Ig<p 

i *6 ii H. ii 'Q iii *t. i 'Q iii ^T. i, ii 'Q iii 


f&Wl* '0|k«llCN» 3 « 4 SftSfa T§^T I 
3. A to* (Sft 

i. ^I^C<Ph 'Q HlpT Wl^l ' 3 TST^f c f ' 5 P p f^ 3)lc<p 

ii. C^lWlcerl^ ^RHJt ^C<plG*m wfo «ltW 

iii. C^lwIC'StN 'sitSt ii|<p<ils faslfer's ^ 




f&J2I- A 


f53I- B 


*o)1r 



























R'ol'Sfi 


'bvD 


to? 

?\ i 'Q ii ?. ii 'S iii 

’t. i 'Q iii ?. i, ii 'S iii 

4. B toi? R'ttletHlU A ?jto? ?*m, 4? Wf- 

?*. ^*Fsj <4>|0||CAlCM4 *R?JT «ltW ?. C0lC>lll«rlCftl *R?JT C^35 ?1? 

«t. w^»tfw wi? ?? ?. <wa? im ^a> 



<f. m$ti3iF>i*i ctwi? to? 

?. toltoa* 41*1^14 R'olen ?to c^? 

’t. ^tMC^ 5 ? B SffflfiSt'O *)SC. r IS *11^5? <ld>—^jWjt <P3 I 

?. ^tMw sll5»«in> ^wot 'sps *ttc? i 
















































er-u 'arhw>l<?i 8|f% ^$pa ^jetlcul <il»il*iR<i» fafosil *dt£^ i 

'fiPTC' '^1 <p»imP| *1%?T Skilletl I *|%?T ^?T I ^Bf 

c%»ito 4Mnfi4 ^?r -^lerfsto *m Mt 

■^Wl Stt% f^t 'SR^Sf ^f®w ^1*# 'Sim frtf^ ^tt®t Ws ®itc^ 

i #^r *rft5i«Ht?r TSF& ct ’•far cmtvR ~s$, &r »ftff tbpu c^ipn n &mem 

vsfotns 'vH«& <?«<.'» l <sm<i «ily»ilp*il 

(Bioenergetics)-^ ^fT ^Pn*U i ^ ^T*0tC5l ;> Mc<p «i1c«i1i>*i1 





















*><t 



4$cw 


sim "*1^ tepr %hm (atp) mm mm *im i 
>i!c«iM»Rtsw sifrsift ^m\ 2 p^f% mm mm *tm i 
*nwi**i?arac e t' tjMwiPH TOii* ^fwt mm mm mm \ 

• j ilc«il < p j i?'C8lwt^' £i'ohc < P5i ^fwt ^fat mm i 

^iwi^wwprt #?i?r mm ymm mm mm \ 

i ^ 5 h ^jnjt ^c'® *im i 

mw « wtts i pm^ mm « ^jwjt ^?rc® *n?rei 

^Ic^I^sCSW' ^ ^JWJ s §®1 e ll <P1\Q& I 

stem csHwii*H « ^rm ’if^r mm *tm i 

W vot^ *tfHw ^vo i 

«fNj 5j*§C® Sf'SC^TS 'smll ^t 5 #* <M0» SfiklS £|f% ^RC 

1*Wi 


^RT-S), ^HR'SsM- S)^-io^r @|f«T 


































'b'fs 




4.1 « ATP-tqif 

teR*t% (bioenergy) fen C^tWt ^t i 

*hMR«a|t«i *t%?T OT TO»t W3TH stilts. '®T CSlW, ®|HM ^ ^t &SR 

^ m*iiiiR* w % ^?mr >ff*0CT stt*® «ift « 'sdar i 

C^fW '*1% ' 5 i\£t^ <pm, ^R^'s > ll®C^ s ^<P^f C^lt^ 'S| r U^(.*f *lRHf'S'o <PW, ^faTf ^t 

w c*tw ■*!% *mz *tf^c*r fita cro i 



ffcaj 4.01: 'flUlfibWlPlH ¥j|VMt*Nl»H (ADP) ^TW ^>iw5 (P) 9 ^ «IJlfijMlf»M JJlVWWiS 
(ATP) > 1$'® T&® **i% 3 i?H<5t5 <^$1 fijtills?*), ATP W(.® ADP O ■N* J 1C,<PL> 

Wl1»R ^5T m *t1% f*T*f® M I # ftlSRJT WTO W® «ITC* i 


DNA RNA-<*RT ’11^^ ^Tt ®Pt$5f^T I ^ ^I^GylC'Sf*i C^f I 

^ ^ ^ ^ ^ 'auifewiPM i ®witewii»M 

^r *iw *i<uwpi 4^, ^fl> ^ «p ^ ■^pr 

Wlfk=#R IfllWfS (AMP), 'olJlf'bMlPH v5l^PR?plj (ADP) «£RS «UlfiwlPM tl^P 5 ^ 
(ATP) «tfcr WI *HW& ^ ^?TC® *1% %® ^ l «£ft ft%TM ^ 

(phosphorylation) i 4 <T f%“#® alQssftr, «£*f ^ *t% 

C<RT ®ItPT i RftilH ^ (dephosphorylation) i alfetflM 


*cOb- 





































































ATP ^<$0 «P^Wi3 £[t*f 7.3 facfltojhEi (£fl? 30.55 R i C«ll'g«l) ^ Wit *NW I 

*ito*t *r*k to ^«rt ^cn *ifwfSfo 

witst 'Srt to tot coffer wwt >n$c&i«1$tii wrc sttto i tow $w*]H 

3at*rcW?' i>ic>bvi (iiw^ tom £wt wt, to tot *$$ %w?m (<mwt: $to) 

mt (TOO W<5#®tel%T ^JT *tto ATP-4<t TOP# tolW Wit Wit l 

TOfa, ATP-i*m WfRlto WH CvG 8 <m *1^ CW WI, C 5 ^ *t% tot ethtic** 2ttoi> bst<il*i<P 

to wfo, wroiPRr m?:tTOT cro* wm wmt cwf ■^wt wit, ftswt 

CT'Qmf Wft Wt, toft <P^I C^lW> r|Pi-<M*iI, CW^ 5 £iWH, cic^ '®t < mMI 

$><p W*lt CW^ 5 ^[ <pw (.1W.S £|R>f5 (.<p|c*)?i •*<iMR < p y oil?) v s*i <i®tlo Wit WI1 

wrat <m wim ^t wto wr, <m$ wm cro* to® -*i% wit *wyH«ftw*it*M wow 

TOt<t C^ 'SfiSt ^ $TO CW5t C®TC^t ATP fc®f^t WI I '*1%^ Sicol'St '1 'at ^5tfiS I 

TOm wo c«iw '*1% to TO?t cwst TOti <o cw wf towto \ atp *# wit 

TOTO WR TOtWt ^IW WO RQ^illil ’Ift *m«l* TO I <4wo atp-<?f w?pf wm 
‘tem^St* ^t “*t% '5ST (Biological coin or energy coin) Wit WI1 


4.2 (Photosynthesis) 

\5tvscn-s) faf*f^J TOIt w 4W Jj<ic«llC<M t&*rf*$lto® Wto ^-'0|^||^v«j 

(C0 2 ) WR *11^ CWF W ^l«rl'Sl« Wo Mt TO i *qBf $to <Mtol$^i3 

'stl'ak WO fcsfo ^SltO 4 S^m mtWtWRWWf (Photosynthesis) Wit WI i <4$ stfwim 

wmito ^*ito iwsto wt i ^er ^to si^s wo tsftst tot to wot<t 

wo stwtsto 1%‘®tr#t?r silwrt wwr <p^c^® ^Rf*H5 wo wt, ^ w® 

ww w©m <m \ ^to ?\to ^ WRwtf^ « wopo #w^ 

^ttWtWOXgW^ WO 2tWM% ^‘'IWt^O '5Wt: OOWlto, *tlf^ W^T Wl^- 
'®i«|Ir'!9 i ^TtWtWOXSl^ 4 ! 5ihl?iPi<p (biochemical) RQ»?il, (?lf& ^W^l: 


6C0 2 + 12H 2 0 


osnaif^i 


c 6 H 12°6 + 6H 2 ° + 60 2 


w»m csiwito fit^j w^tfwr?^gR e t siIwh stwi ^wt i ^wiw 

■sit*ow *n^ (Tom®! to wwt wwiPH 1^ awtii^ ctfm ^ ctot ^t wrat?a^ 

■sitTO ^ cw co 2 «iw to, '*0 csiwito oownttc^ c^ffw i vw *nto 


























































































b\r 



f&ai 4.02: 

C0 2 Si^r I <ll^«9C®1 0.03% <#TCs 0.3% C0 2 «rtt^, '»1^ ^TSt vSlvBCH 
^ ^IffTSf \§%1 <?lt3> CTf“t I 

«ife|G'sr*i ifRv <#T 3 ilc°iH }; >i\tSht c Hl \5*t'Sft'o (by-product) i 'Sr1< c t-R'Srk c t 

Sl^It (oxidation-reduction process) i 4 3 0^1*1 H 2 0 'Stiffs ^ C0 2 RerlRi'o i 


4.2.1 



g^lt 


Jilcfll^OTSm ^SrfiNr i£R* sfm\ i 1905 ^5X^S? sPt^OR 

(Blackman) <4 SlfoillM 1 ^ '5f 5 t <PM*I1 *Nfa ^ 3,G s ll ) '=>l1c®l1<pT*i v »^ (Light 

dependent phase) <*Rv 'ailc°il<P Pl^C 9 !^ (Light independent phase) i 





























TO <?m 







tfefl 4.03: ’W'FS ?t cTOt 


(a) 'o(lc*il < pR'o^ *l*fa (Light dependent phase) 

«HwH»Rwi w\s TOT i «fl *rtfes 

^ I 4 sH^m ATP 0®Ulfcwlf*M NADPH (fieri*'® fi«>in»Hl»lft'b TO^W 

'»RRSIi > '8i5l^'!9 <mg<pi>) <^l^v H + (Rl^osalceri ^T C2tf5*T) ^ i ^ iJ’Thsf?^© *|f$ 

atp-4<t toj ^¥s ^?r i aft fiftiii* cjMwlRH TO? to i «Mwlfo*i wt 

TOHMfiH (SpI^T (photon) tfW TO 4^i (TO'tf'o CTO ■“!% TO ADP 
(eUlfeMlpM vblVwwi) (Pi = inorganic phosphate)-^ TO 1TO» TO 

ATP fcsfi ^C?T i ATP ftsfi?' £il^<j|c<P <pgi>1«p>>ig<pI<i I$g®i" t*T (photophosphorylation) 
TOT i 


ADP + Pi 


_^W_ 

WlculPH 


■*• ATP 


^ITO 4H CjMMlftw* TOlWJ <#T fiuilfirv® To « $W*JH 

^ i <4 2l1i»?ilc<P ‘‘lift* ^pcoHI^Pi^i (photolysis) ^®Tf ^ i 


(b) , o(lt*il^» (Light independent phase dark phase) 

tom> *rttar TOim sm^ TOm *to& to tom ^TOfro's £t%?it 

BRIG'S TO I <11^^30=13 CO 2 "SPff (►TC4J g<pIg*) £lc^*t <PC3 I '0|lG er ll<P *tTO frofi ATP, 

NADPH <*T*R H+ 4^ mm TOTO *T<tar C0 2 TO 4lw1^l^(,l3 TOfa 

^ 1 TO? CO 2 fiTOTO TO*W TO& wt TOTC5 CT^Ii TO5 *JMRh w, 

To « ’TO W 43i M»*lwI>UllH ‘TOs ftTO 1 TO?r toj sm TOlMl 

(WQTTfTOt I 
































































so 



ffca 4.04: JHWte-HWItWta ^R> tfW- *rfoi« 4 >JMRh ^ 

(i) <WMRh W4t C 3 (Calvin cyde C 3 cyde): C0 2 4 »lfa*NOT 

<wmRh-(?h?r « w <wmRh w ^ ^?n 

<whR>i ^t?r 4 'oilR^plw^ 1961 ^ <.*il<.s®i ^■"‘pls ^tt 5 ? i 'Sftscn ^ slfoiih 

■*l^T fcsft 4<r? sm ^^iift *n< 3-4»i4hRPN> *\9fs ^w\ 

vSl^nc<p ^teT C 3 i 

(ii) ^JtE 'Q #8 T)l4» ^ ^t C 4 *tfa*W (Hatch and Slack cyde ^t C 4 cycle): 

Rvasl^l M.D. Hatch « C.R. Slack (1966 ^TlteT) C0 2 RorWltH ^ 

i (ii^ *#<1^ sm ^rtt 4 -<i>i<hRW «miwi 

c 4 «iffc*w ^r i 

c 4 Sfew '$jt^ 'Q w 4»ihF»i w *lI4t>lPi^a c*NT *rt?r i c 3 SIvkns 

c 4 ^%7t ^iwi^w^bt ^ «Pr ^*h*r c#t 1 5i» ^Bt, ^w, 

'oi'oN vSlvsn, "spit '*IPT, 'auMs r iJ v IPT (Amaranthus) ^'oilR Sfisw C 4 *lRit>lf«i's ^ i 


4.2.2 



csMwIfowd 


’ft^m csHwiPpwd *nwt <rc?rc^, 

^IC"lM>*l% sm * I <J^5ST GSfcgTlfl^ ^ ^ ^ ^ 
^RCStf^s ^ I OstOTI^ ^ OstOT^ ^ 9 tmK ^JCSBT fc 9 !* 
*ik»ih»»uraiTCfir ^ R'»4*il«n i ^rt^t^rccsw ^r$t ?p^t ^?n?r cspi«ii?itEs>?r RR»*i 


4S° 










































































##*!% ^ 

2t5?T ^8TIt £|«ll®t*11 C^tW C#t CSPlwlf*P«1 

4*i«tl$c,*m 'oi'oM <Ft*lt <7t?I <4^ ^lc«ll<P J lvC5f^ e f ^csi Tift I 

4 . 2.3 ^f^t 

’rtcnfo^rcoH't s^m ®iimi 4 ®r*if3%r i ^ co 2 csk?p Mm w 

2f»% *(m ^ I JjtflMl* <#lMlpM Wfefcsf ^ 1 JjtflMlW* 2h5tc^ 

^r, co 2 *ifl5t?r stm ^<rc® « 4 ^ ^ wnstsi't 

^ 1 MtM *k®, ®rf® w# >nwi<»isxsm 

1 «iM<i voil(.«il<p<i4lPi<i MH, %T, <p»H wife's*. ^lc«il<M“'tSt^ e t ®tM 

1 ^sf %5^t 'oilwk'® j il(.«il<p j i“^5f^ e f ^?i ^t 1 RPrw %rf *tw 'oilwl^ 
<iiv»c«n j iic«ii<p j is^sr^ c r^ ^ftre c^t® irt?i 1 'oilwk *tf?n>n c t c^c® cotter 

*n®i?r Rj^?h»n ws^izim, <#imiPh ^ 1 wt wtowm 

'^fa'G ^CSf ^Tt?T 1 400 nm <?IW 480 nm 680 nm (*ul(.*ill»u>ls) RPlv 

«HWlW ’flOTfa’Kafa't >l<KKil ®tM^?n 

4.2.4 *lk«'ll<P*K(.sh<. e fa «M<W 

<*res <#imiPh W's ’tiroft’Kaw st®iw fw 

2t®tWt^It 4lfo<P ^®F®fH I £|'0hc<P« ^■'if^tf®, ^f- 

C#t WlT^rsJSftCfa *tf?Plt e f'Q ^f-C#t «lt^> i '55^: 

(a) 

(i) 'Mttftf: 4 i 

(ii) ^l4*i '»I^-'o|5|R'!»: <pI4*i ®1^ J ®r$fl^® ^l®| •*ilc o 'il <i M?C5f 5 f e f Okie's *llc<i *Tt i 4 

sl&m ct *ms s^s ^ ^#r ^-®ren^® #stram wft ^ «nw i 

■^t^T ®l^-'0isq&<.®s *tt^H 0.03 'Sffl, ft*? 4 Slt^flk »1'©<P<il 4^ ®ffi <#® '^T^T 

*f^5Tt c t'8 WC® I 'SW <^14*1 v5|^-'3|S!|Rwtl ‘ 5 lf^ s lT e t 
^ c.4pt c4c® c’tMT *wm cm/f&\ t^piwo ®ra^ , Q c^c® ^iri 
^ ^tl(.eil<P^«X5|Wl^ "^51 m I 


(iii) ^5t*Wait: *HWl4*UOW f^m 2f®tW ^t®t i 











































































3* 




fa? (0° C*l«lPml>l t iRT W^tfl) «tflH (45° t^Pmiwn 

4 8|@Rir i>« 1C'© *tfc?T *Tt I J llc«il < P J iSX8t^ c f £|%?It^ *tf?lfaa (optimum) ^©f*fa|3ff 
22° c*mPuii*i 35° <#<© i ^mtsrr 22 0 w^Pmiwn m 35 ° 

c*MPniit*iii c#i ~$m *iiMH»rcaiTCfir ~$R to *ira 1 

(iv) *ttfa ^IWl^OTJW ll Rfa ftafa? C0 2 (& WU 8|CTt«f% 

H+ (*l$«al«M ^RR) *llft C«i^ I *Tlfa? ^jPT ^tSBlFSR 

^ W *iRr 1 Wf <(M>i c«tw CO 2 ^tijtsi^o ^?r 1 «il'sfo« <nft 'iliJl'os 

Wf ^#wr fap& w ^IIWM^ISISRR ^1W* ^0 *HCJT I 

(v) «ifeio6M: «if^K,«rcHii w? c^s JUMi^sratTORr ^ ^Rr ^rm 

^ifaos?W4 w c^r >11 wl^^wWC'Br ^Rr <?rc® -qra 1 w *lfa<n?f 

'>il<.«'il < P'>iSX8fa c t ^Pfff ^ «ft^ 1 

(vi) *fa<: CjMMlIWw 2f*iH fc*foRI*t ^ HftcSlWM *0 WmPR|I»I I OW? 

*|F5T csplwlPH ^TCCSfat <p*h.'o * ^t, Wf *m *lRf I ulcere, 

■snfifo® ^iwi^raawc'Rr ^ *irt 1 

(vii) *l»1lilft4 *Rt<: CjMMlwai, *lM*M$fc, fa«R ^t CTlCTt fall$ *tJt*T 

«tlWT '>il<.«ih”i!&8RE c t <J|V||vs ^U> ^t ^C?I ^H?r 1 


(b) ^sp^fH 

(i) CtflMlfa 4 ’!: 4 «llMlHl 


(ii) Hl'olt) 4iJ J i 'Q ^R^lJt: <pB *fF®f ^■N 5 *fPsRl cjplc<il(<p(.«i<i ’iRwK 

"^sf ®II(.<P <u.«i • J ilc®il<P' > istC§r^ c f <p*i "531 1 ^RJ m$ ^lC’4 csplwlSHc. J i5<i ^I? 1 *lJt'Q C^f*i ^1 
' s r*tT^TT^t *iM?l C<lPt *IU> 1 *fl«lil ^f^ljt C^f*i ^c«i 

«Pr^n 


(iii) •|¥*ln v lGNM: J llc <? ll<l>'>l°tSR e t i>«ih>l<^*i *i<£sil<l "^T ^®f ^5?I 

1 Rc.4»c«i ’ftm c^f*f ■*r% ■®Rt ^ ^ic«ii^sxgt^ c m ^ "sp^ ^?r 1 


(iv) ^iRillW: *|U|PHll«5l *llMl4*1<B|TCfir WT c^s ^Rr i 

^w,ws 4 s^m ^if%m to ^ 1 

(v) *iiwi^«8Nc B Rr ^j mm \ 








































































4.2.5 

faro >i<tcbc^ &ro <flRt#pp fi&tt i 4 fifrsira ■sitwi^ ajtfiwi* 
31 <R <Sl4C«M TOJ C5^«C ^ I frtTO «IIWlMl (TO* »1lMH>»1<WfoCTO ^ 

tot to i (£i ftfrom totot ^ to ctot crot «a siQ>to 
&R 4l»H«Pto TONRt TO ^faR>® 4MW i 

TO*® *1%^ TOtt 1 3 )toT 3I ^sf vSIvsir 2|1toI*i sN*iPi<p 

*i%® <# e tvo to tor toj tos® to i ctoi sn^ w faro to si*^® 

toc^® to *rf i ^imt to %ro ^fl>, to, to, fro ^®jtft ^ my 

CTO, TO StTOF ^t TOlWlW ^Sf (TO* CTO «nf% I •TO'SR, TOlR 
TOT ^R$f £tlf®^*«T vSlvBWS TO ^Sf \5fipf 3) TOJ gf 5 ^® 

: TO »ll(.«ll<M?TO e t SifTOR l <pIcsr ^®Tt TO, RTOT 2lt% TO £i*S^® TO 

toito^toto tom i *tfroTO toto tor, Itor to o 2 « co 2 - 3 r 

<rro tortow gtfroi <iw from ^fron tor to to* i ^p® ^osh to?r 

itt 20.95 TO 3|<R C0 2 TO?R ’tfTOl't 0.033 TO i 

<3®%® « 2tT%T Rl^tfw 3|<R TO ^S 31 ijfr fro *|folM 

RMfi* *tftR TOPS® TO I 31 ’rfroTC'R »J ^>OT ^r^T #WtCTO TO ^R*M TO 

i rtot wtft, ?r (fcfa? « sn%) ?r tocto to wQri ^» to* i tor 

0 2 SfTO "TO 3R* C0 2 TOt l C^»T 2f%nt t«\VS «TI^T <51 ^^0=1 0 2 

«ut^ ^n®T 3i^ co 2 ? fflc 5 ra ^nf^R 5 ! (?f«tt fw i 

^sf®»r c«tw co 2 sJ^f 3R? o 2 W’t 3i*R's ^[sf^r o 2 'Q co 2 ? ct^ 

^l^s "55^ i v®w ^vssdci ^srfw Wf <il^'ajc«n 3) ^ «jjt^ 

^i^® ^ ^8 th^ *em c^ %?n^, «pic^ ^ifw ^ w i 

■snwrsrsi^ ^rsf^# 'oici<pi<c*f ^t ♦iwi^'oiM i 

^W, (CW C^R, C^wto, <JHt<0, &W (CW 

■srat^T), ^®lt, c*dH, ’01R 2t^ fcfof (^ ^Tft -Jim i ^ 

vih<i>i^i if<RTj ^ ^ i ^n?rm^ e t >i«m>w 

<ll>llilP)4 St^Hti 

^ ^ TO, TOBf C«^ 8TO 5 W Bt5»f TO=f ^ TO, ^T 3)^ C^tCTt 

9|J1% I %® ^ ^®im5KTO e t 2t%?11?f ^%®R ^ 31^ 

<s 3$l%p ^TOtlTO WV TO 1*TO% I 


■^sfr-io, #^%5pr- ssr-io^r («1*t 

















































































































ItHR'fiaH 


slfam '0|lc°1l4 ’ifNt I 

: k<f *lt« -5ifSf ^ ^tOTt <PNW, 95% ^1% 

'auMM>i*«i, 1 % ^iiwiRh wt, to, c^f^r, Wfi^r, toi<r, -^c>h ^t 
*uM, ^*tt?r, wn«*r i 

*M^: ^ *1l5$>M> 48 ^St?T 

C^ff^s (?R ’M^ 
cwf#r ^r *fcsi <rNt 

»*R s fi> ^»?r <p|c«l! 

toi ^S ^?r tof Ito ^i5c<p ^ <?r 
^ WS£*f ^j<ic«11<J> 2fm ^sJd® ^t ^ I 4*^ 

*ttw S<fi3<.«> c^stf^^pn 

(6-7) ^I*6t ^ *H's|fi5<.<P ttc® 

cwr <nfe to <m& 

■^1 <4<m *IMfi>M> (^iMlto^S ^T 
95 % ^«to 'oui*ic < pkc e i to* w^t 

^T *11vstfi> tof ^ i lirafa to ^ftfa ’Ttvslto 
'auMWl^n C«IW Wf *n^ 3P to 'flUWlf^H 

i ijxuJ-il iflvbloil* etMJ«uHc*q»kc«i 

to ^1^ w *mi*iR ^t*r to cfr^ fito 
«UMM>I*«1 ^ *IM to c5^ IU®^M» tolttH 
<#to® c<rc*f v®M fes i 

'oiiwif^H wt wtw ^to d^r wa, *n«ifl>?r to «rt^o 

*rc«r w ^ wft ^t TOit qw i 

tot^: flW <*PR 'ailttllf&H TOfa TOff ftftill* Wf «W 

c^ ^tCTT w i wst to ^o ^sx*t c^fNjdo * ^rr, 

wr *nsi* <£ ^spf ' j ii<.«ii<P'»i?cgr^ c t ^rf ^r £p^® ^t i ^ 

^t *m$ ^s w$ «ite.iiiTvbH to?it w %r ^t % c^ ^t TOit *rt^r 



ftifl 4.05: 3 1IC«1t4 J} 1>^5R <: 1 alfiPflUl. 
'0|lo er ll<l ^T v (f«^l < f'®lii ^t5l‘4>l 






















































































w i tof *tosto < rs \ ipre -5f«itH e^ 

w^i »iTO5 sfatto ^ ^rt^f^'t ^it cw si^o^ ^it ^spttotf i 

(a) vitals *$3 £c<)3 ^ll 5R.fi> (?R C^*f R»% ' 3 T s rcM st'K 'o|*s^lw ^ i 

(b) ^rr^tw *m w c *&^fir wto ^jtorfa 

(c) *lfNt Wl*I^H WlC* 6-7 ^Br <TNF® W 

(d) «UMM>fcW *IM|Bm» to W *Ml*lR ^t i 



i£T^^tW 


^tW: »il<.®il<M?ISfa e t sUfam csplwlf*pc*is *lfto i 

<ifto towt: vuiTh^b ^sRt^m « ^r *tM, «ijMwto, ^icafin 
wt, <#t, c*tf§tor, d>*> fito, ^hwh <ito, tofir i 

TS^ to* ^fe?T <rte# *IM 47FT iRT flto TOT 

*lMfi>M> *rtto to ^ i <#i *lMfl>w w to 

'ebHM»i^w to w*H ?ff *iF©ifi> tof ^ i *iMfi>«> ^r *ttto 

^ to vailcillf^H *ftFT ^ I ^tor iq^tCTRr ^J to W 

vsm *rf tof d>^> m* 'oul«ic<pK a i <£R° *lF5t tof dS 3 ^ fi>W<p tolBRr *flto© 
C3£*f voH to© I 

^ftEItto Wt ^iCTRr *lft O^lt ^fcft *IR5RT C^f ^jgf tsr^ %r <IT *tt7 
C^T ^T ^ftPlT ^wiwr i 

tod 1 ®: cMto s^v© <pmcsr i 

(jpiwito 5ft «it^m ^pf^sf to»it ftt ^p) *tot ftsfi \ ^s? ^r?c*t *tot 
to «iiMito «& to <it % c^ i 


*|Vs<Jv8| ; «UHC^|^C*1 *IMfliM» to ^ftlft W ^fSP# ^ BPSftl^ ^lOTT i 

























































































##55R 


4.3 (Respiration) 


cate c®mt w eiQnit »*r* wi <?i cr^ ^pim ^ »*r* 

(R3; *t% -5 1T?T, <R R«:f^s Osn/IS, I 4 ->lH(.<^t^olf^s 


#^r Km '5«r, ^r^R, w»n k**k% 

ws *i%r 2 Wsr ^ i mm mvfc, K&fik 4 swr ^ w i 

Jikeil^siESRFR '*t^?lt «tl'oli) '5TC*1J *1%^ (Potential 


energy) W KM i *fnRR TOff ^s ^ *fR?R *|% #<f ^®R #<R R^IFR ^RJ 
W# ^ « ^t I ITO W #RR?3 *t% <jmt#PF ■*# (ATP) 

fct>l« ^*1^*1 ^ ^ 4<T? #?R W$ 2imw% -*1% (RRR i 

■*i^mrft?r *fRFR§ csnfH ^ <*r* £sr *4>ift4 w 
^?r I ^ ®f!o«i CTt’ttM SWW C0C8 ^R«T (Rtot ^tf^T® ^?T <*R* ^ 'stir's ^C?T 

-di>iiiifH<^ ■*i%® (atp) ^tpsf^s ^ i K\m*\ stf%fi> <tfk?j t^RRrfsi 24 

'^R O'U'® Sffi ^ 5 1 ^ vSlvgon^ ^^3 (*pl 'Q *tF®R '®|»g>R'a "tlW, ^fT 'Q 

^rsj^r^t) w Hrr ^r to c#t 1 r#* <?pteR 's 

■^R gtflRT R’PR ^?I I 4 &5R-RPTRf^ gtflRR ^1<1C1^ CTlf’fa ^llW^ lift's ^C?r ^R«T 

£JC<1J ‘ 5 tf?T e t'® <K3 <*R? ■*!% <K3 I 


4 . 3.1 Tpvtt st*mm 

WR ^FR ^%®fl?R W5f%r®m font's -^R^ TJstFt ^W ^ ^1 1 (R^ Km 

7RF® ^7R VS ^S ^5R| 

(Aerobic respiration): <R W 2t^?lR 2»R ^ ^ 

^5 (*R%, CSflfiH 1^tv5, s Ri?R ^SR i£|1^5) ^P^#nR etlR'® ^C?I C0 2 , H 2 0 

■*!% ^®T^ ^RH® '^ 5 R ^ 1 ^Rl^s '^R^ ^Tt 'Q 2JT%^ 

RNf<4 W diRT 1 7Rt^» 1TO RRfii^ >^<M<# 

C 6 H 12 0 6 + 60 2 ^ ta>l ' 8tl ^ .»6C02 + 6H 2 0 + *1% (686 k Cal / Mole) 

Sp*m 

w <£& ^ ^ >)4wii 3 6 ^ co 2 , 6 ^ 1 #^ 

38^ ATP l 


*0$br 
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##*1% 
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ScV 

XI 


C0 2 









f^l 4.06: stf^T 

(Anaerobic respiration): OT 
VSRI^-^T^TI 



'otW 


t%\®wfa etiR'o ^c?f RF»?i otM (^n^r wt®rc^t3®T, 

«Ul<tfB«> ^5 ^sflft), C0 2 WB ■*!% W, ■*SM=T ^T 1 



-► 


2 C 2 H 5 OH + 2C0 2 

%n^r 'euhwi^»i 


■*1% (56 k Cal / Mole) 


(3^«T ^ CWT <Wl<Kl>f^!, ^s#fas «|^|vs «JtW I 














































##55H 


3V 


(a) ?T 4 t® TpKtt *5 

^FTt® W 2tH^ *rtC*T ^pp|^ ^ i qMflBHt 4W3T: 

*lM 1: tifec+Hfefiq (Glycolysis): 4^ sf^im 4® ®r<J |ptW (C 6 Hi 2 0 6 ) ftftsi 
ufouift* fifam wtft® w ^ ^ 4ft® (C3H4O3) ^*tsj 

®r<l atp (4<r w ^ ^ ^ ^m) 4 ^ ^ ^ nadh+h + ^ 1 4^ si^m 

'SMJ C<PlC*Hl 'OlfelC'SN.'IS Sic^l'ST-l ^ % ®T^ S|l$G<PN$ft»l ^Rl® 'Q ®Rl® 2|<t J l'Sl 

sm 1 aft«»Hftftc>M ftf^rawT c®n?Rt ^cstsimcsf ^ 1 


*lH 2: «lilfti5l^ C^t-4 ^R>: ^ sift ^ 4ft® 

*pftwfw c*tw 2 <M<wfaft$ 4<P ®r<J®IJlft^% c®r 4^l^-4 (Acetyl Co-A), 4® 
®r<l C0 2 4^ 4® ®l«t NADH+H* (®T«M NADH 2 ) W (®T<k ^ ^ 4ft® 

<*K® ^ ®uifti?$«i c^t 4rofc*r-4, ^ ®rj co 2 4^ ^ nadh+h* te**iu ^r) i 

4^ ^Stsimcsf ^ i 


3: W (Krebs cycle): Sir Hans Krebs 4 wfi> 

4^ (W w^lt ^ I 4 '0Ulft5|^»i Co-A ^Wt®%gtC® 2tw*t 

4^? <a*R i 4 ®c^ w ROMr - si%Sl®flj?rfc® ?f?^fi>® ^ i 4^ 

wa> <u<f ^r<j ®iiiftiJi$«i co-a ^ ®i^r ®i^®mit®, 1®=r nadh+h + , 4® wj 
fadh 2 4^ 4® wj gtp (ttMiwlftn ti^prc^) ^ i (Mte ^ ®r«i ®ulftSiVi co-a 

<?K® m C0 2 , 6 NADH+H*, ^ FADH 2 4^? ^ GTP ^ i) 


*fi‘ s t 4: z|^K's«i (Electron transport system): f®*# CT 

NADH+H* (ftsflft® NAD), FADH 2 (ftsftft® FAD) 4$ « OT^jFlT ^ 

ATP, *ftft, vSwHfes ^(.«i<p5 r i 4^° CSfllft i x l% 5 PPf^ 

£fat3®t3[3' W %?I SRtfl® OT ^ 2W 5 ? ®C?T (?$ ■*!% ATP I'oRc's ^J^® 

^ i 2 ^®w >iftd»i4>Rjiim ^^® ^?r (ffer: 4 . 06 ) 1 


c®m?t <mue * ct ^® w 2t%Tfm 4® wj ^ppff^:*i wtft® ^ 
^?I C0 2 ^ ’flft 4^ 38f& ATP <PW 1 Rwxi '5ti^ C*lfi> (TT^IcmI ^C«ll: 


w ’Pfm 


^jft®^8 



2 ^ 4ft® 

2 NADH+H + 

4 ATP 

2 'SPJ ATP 

6^ ATP 

2 ATP 


*o)1r 







































































2 ^ ®IJlPl&lVl Co-A 



*0lfW»T Co-A 2 ^ C0 2 

2 ^ NADH+H + 


4 ^ co 2 


2 M 'auiPftiVi 

Co-A 


4 ^ co 2 
18 M ATP 
4 ATP 
2^ATP 





38 M ATP+ 6 ^ C0 2 


1 NADH+H* NADH 2 


*- 3^ ATP 


1^[FADH 2 -► 2^ ATP 


l^GTP -► l^jATP 


(b) ^1® 4|*im -*Ffa*5 ^t: 

# i m # ^Plt: 

*(H 1: ^C*ICM 'apppjjf «rtC*T ^ M ^ 4ft®, 

m ATP (4<f 'SIW ^ ^ ^ W ^ITC) ^ ^ NADH+H* ^*IJT ^ I ®1<fe 



4ft® «\<hv\ w ftwtft® ^ *mr ^ ^ ®mn 

RmmI ^t ^11 

2: *II$*]R>4 '501%®* Retinal: *lftrf>t*|1«fCT 4H«cl$t»M <M*N>lR'®l*l 

*n^fw ®uft® RstiR® ^bt co 2 ^i%r vsijHc<M4»«i ^ ®ijft® 



ct ^brsjK csnfrr « *1% ft*t® w, ®T ^4iw® *n^fw ®mft® csibf «iii<pR5<^ 
®0lft® W4Rt*1« ^im ^‘*ltWT?r ®HJ i ^%®fi>® 



~m ^i i ®rat® cto 4^ ®r$ ^c4ic«m 

2 ATP ’IT'GTrt ^ I 

4.3.2 ^ 8M4<M^* 

W 4^ *ltcsr i 

(a) 4 lRj 4 > JNW: 







































































V ° ##55R 

0) TORfat: 20° <to?m*R to ^ 45°c?to?tTO$’ic<R torito ?pr TO ?*c*r 
to i *w« toj torm 20 ° cwfaflR c«f^ 45 0 c>wf>Ri>i 1 

(ii) TO® 'WT *II^R»4 to® TO C0 2 « H 2 0 TO i TO5?^ 
qfallBtM* W5\K TO® TO t*kril40l$ ^TC® TO R I 

(iii) to: TOR® to TORI? W li>*llM> Rl®lto TO i fto WSJ 5 ® tott 

®rf®% to? $tori®c® w sitot to® to 1 

(iv) TO®it: -to toto torr *tc® *rt ^tw to to? cro toto $torf®c® 

^itost cron tor o 2 stro's co 2 ^®rt^t ?Rt to®? to to '^r ?r to$ cro ?R 1 

(v) ^14*1 ^-'oc*(l^'!»: <il^(.'© CC^-TO TO? <RC® CTOT '’SjTO ?R TOj^llfa *JR 1 

(b) TOF®fM sJ®R®: TOJ 5 ®^ 8|«R^Pit TOT: 

(i) *(l HJ*Mi: W SttoR TOJTO OTOto to C«C*t *1%, to 4?* C0 2 to® TO, ®R 
C<pIc*) TOfTOR *fam 'Q *RR 1 5|TO "TO PR«R 4>M i 

(ii) %TOTO: ipR 2ltoR TO® TOR? TOSto ^TOb® Rf|R®tC? ^RRSITO TO I 
®Ig«R TOSflto? to® ®R ®1to <R? l 

(iii) C®ftTO Wi: C®fc?, toR TO ®tTO C®tC? ctotTO? C#f TOP TO 

(.^kl <li)'* < P C®R C?C® '’SRC'R A.R c<il"t i 

(iv) tot? vR«t: C®tCR C®KRt TOT TO gfltTO® TO® ®?C?ra C®tCTO ^ « Rialto 

4?SRl®lfTO 1 TO? stflRT *lf?5l«RR 1 5RJC®tCTOf®®C?®ltst?TO c f TOC®TOl 

(v) «5|WlH to: tosj ^SRto to it^® ®?C® 4?? <*M®tRCTO ®l*f®lft®l fiRTO? 
^RJ *llft?l 2RRRRI 

4.3.3 *4>IW* ^ 

TO gJto?r $^*R to to #R? R? TOR? URt-toRt 4?? ®I$r 4 toblPl® TO I 
■*^T0I? 9 !® CC^^CR? 2RR TOT TO® ^TO? 'SRI >»il(.«il < P'»iSXgRC c t W® TO i 4 SfltRT 
toe? tot RRcf ’ttofR^ c t RRRI TO, R *IWl^elM ^to? ^fR ^?? ^RIRI ferto 

siHRt ?i^[ rur i cto toro? £fc?n^% ^ « to wfw «i@Rtc«iw 

RtCR I R®lt (RC^S *ttc? (3 Sttot #TO ^fR8 ^RR '^C? I 4 2l1tRT RR»5| ^“W? 
« ^5R 4to^3jtoRTO^^RRTOMtoro*RjRjte?toTO^RTO^tTOi 





























































































<u!<ki>9*iI qfoicartrui *llcsr ^Ti 4W?r *t% ^*n*fpRr 

w i i£i siHssm 'auhwi^n ^r, ^ ftfar f 5 !^ w® i 
*ui<t>fi5<p ^twr to stem *ifi?r ^sj# fcvnfas *jr i # tefe 

<4 slfrtil w ^ i 'oi^l'o '^ J 1 C*i'fl <pc®i ' 2 |jl®ic<pi?. e i C0 2 <5 tTt 3 T ftsR "^TI ^ C0 2 
^ I’fra t'8'SW ^ I 





^tW: W sOfam fafatfTCT *tffat i 

ijfi> sTfcSftlFH 5 , «llc.4lt»ii5ln, ?lfat?r 'oi’ojR'o C^Tt ^ 10 % 

QPftfeB Wt i 

^fi> q|tffi*lt*W **F 

« 'SMjfi>w> ‘*r c®n^r sja i **• 
f&f^© «iwfiipn?^ *ttfTO f^ 

wsjf^s feo 

-slHI-sl <pc<A 'W 

atm *<HchH jplc*w «tM 
<PGS ^ <PW foe's I ^Rf^^nsgs^vs 

10% ffco 

c^I#s gwt 10 ^fior c*rc*r 

‘*r fsf^s ipn?^ to «£Rc 

<pc<m w f^t?i ^R>cii 

iplC,*M ^ wlwlwlw ^ite to I 
<*r^m « ‘*r fpf^o «nc#fl»i?r srmfi* ^<wr to cp^f ipt^ (%c*\ 

ft[G5~S!H\ 

9 f<C^ e t: ^CW vBt *BT (FNT ^ ‘^’ ^HSflPlSlWH *ltW ‘*t’ 

Pw*®: «insfi^iw<i ^sff^s «it^m ^T sfer ^<Ul^ qiw 

^ *n?r i **r *ic*« c^it^it 



^T-ii, 4fl«R'aeH- ^-io^r gsjR 
















































































































csptal$>!j 'SjRc*! CT'S^ilcs %Sf?(Plt (Sterilized) 3,0*1 TrT?T i 1 5pH 

Slfofll <ul3>® '^'QUlTr ^T < t 5 Tt3It ^T < lR<lI'®'S «llc<P I 

1. *1^ ^Nffs "3W C*H JIG'Sst 'SnagsR'o ^ i 

2. W*tfi> PR fkBBT ^HNtFT i 


(?) ^51^%# 



1. JiiG®ii<pji\CsR e t <pIg<p <10*1? ' 5 Tt*uc s r pRt'Q i 

2 . Jilccil-^JivCglwR ^IbRM #1 "#? 

3. w W? ^WJW PRt«? 

4. J llo®ll^ aj 1?C5f^ c f 'Q ^1? 

5. ^s ti ^s ’SIW »N^T PR l 



r) *Mlvm sq 


1. 

2. ^J10*1*1 'S|lG«lll>*l! ^?T I 


i?r ^jRn ^ i 


Sj^f 

1. *llMl4»*KCS|»H ^S ^ «5Rf6? 

*1# *1. 

’t. '0|fe|G'8t*1 ^f. <Pl4*1 T5l^-'0|Silk'S 

2 . 4 HM 4 JH^H^PT Sifam w ^ ATP Mt ^ 3 ? 

^.4 «f. 6 

«t. 8 18 



$o:>lr 


























^ 3 « 4 stesfa 

3 . fto A « B 'S'oum 

i. 0 2 W 

ii. H 2 0 'R’fal 

iii. C0 2 

i « ii *1. i 'Q iii *t. ii 'Q iii ^T. i, 

4. tor x-4 si&iiifli- 

i. %»^r w 

iii. iw <!Jfflsa 

to? 

■^. i 'Q ii , *T. i 'Q iii ’t. ii 'S iii ?. i, ii 'Q iii 



b-'O 



fist Y 


1. 

?>. 4 Pi Ob <1 ^t? 

*1. <5C?W1?? 

’t. tor a ^hhHJ ftsf? ?ce^ ^st ?iMJt w i 
?. to A $**iw ?iWs ^tor 

filfoliNl ^]R> 3.C4 ^5t Pcsf? 6 ! ^>? I 

2 . *t*l? calffi? to*lt ’ttw? c^» ^ i «11 to »*ifct ^ 

4*^1$ “if^ C*lMI?| I '614 c^|t> c 4H 'Slcxp Sf3t <PC^, ’11^ <4S ?'Q4l4 «T*U “Ifa #tw Hill? C^T 

^t? c^to ^i?r, «it^e w «itoi? c«fc^ *i% «n? i 
?*. to*n^Pr*r ^? 

?. C 4 ASIC'S # C4M?? 

*t. to"ll? ^ %*IWPBT 2 C«J^ C^r W *tto®r *1% ?? W? 

'stfWT ?JW3t WI 

. ?. t§$ SlQtiillb ?t*lT£p\© ^CsT 3§tot? 'SfCTJ ■# STat? C«P«1C4 '©t ttoW ?>?1 

«a 





0 LXI 









































^ 



^ #t^ «C5 «|fafr ^=ff £l«ll«M I ^ t5%* « 2!t% 

^ffaafct d^nt1«ri *U^ wv ffim tMMwu staim ^ i »n«Mewy wv *imf, 

*(R»«sl^Ht ^ 'Struts *(R» 4 «jIHdj Iwr i 


*Ojbr 














*ltR, 


V<? 



4 $wm 

Sivscis ‘ s jR5<i 's<f'© £|(.iil'st«?l*i ^’IN r l R’fat <p*c'« ’IR<i i 
SI^sci <jf^ WaRSrft's ^ fagR 6 ! <p<io« *TRR i 
£ft%T ^ttWR Sim %*IRR 'S ^fat *tt?Ri 
^m*f *tmi f’mtfw ^jt^iit <jr^s m* i 
*itR srfr mvs ’tm i 

<^Rj?t 'oi'»i<i'stRvs c?itFR ei^f, slfowK 'Q slf^R R^fat <p*g^ ’IIm i 
faontojhRi 'Q R 5 (.°il'^ e i If apse's *m i 

'*t%r ’if^siH (£j^ <p]hf^ 'Q igjcrr ^fi 5 ^ w <p«t'© *ltM i 
<lR> "SlPf ^CVte^l (f^i£|^'0||'^) 'S <jfvto m C^f*N5R (Rifle'S) R) RjNjf <PO(.^s’IR^ I 
l^^ajvail^ \Q fti£|»pa||c*lS (VlH <P30I> ’IR^ I 

am ^ w *tm i 

R?PT 'S f^lt'oy'T ^-5^ fe^iR <P<K.'3 *1R^ I 
^ ^HURtor *l3Rt>b! 'Q %tt??RT $p <0t*&t <HC® *tm I 
*IRJ hMRR^p ’RT^ £ltfl'st^l?i v »l ^tNJT <mos *im i 

^Icu ^nsim ’Rt < ^ ^Rs R3 ?c<m ‘*11^115<p fifttil RcsW rrs® 


*tt?Rl 

C’ftf^W^R Sim W « ^R^Flft WSR «t^T 'Q ^Sf ^far *lt?R I 

sim to*r fsf^o fsai ^sr«R ’tm i 

*lfWR (Liver) ^tW ^fat W *I1*R i 
«f?|Jf*tC?l?‘ '^It mc§ ’IRRi 

«ltR ^TWRR (Enzyme) ^fwl VMj|*M Wtfs ’TRR i 

^5R3R RRtt| JI^'JUl'SfRvo c^ff 4Rv v£RT SlfowR 'S £|R>fo*ll R<*fat RRffs ’tt?R I 

*lt^ll4'8C«Kl G!fc*fir f^RR ft® >1Ct>voH ^ «£R? WIM ^o 

^R - i 

fnc*i<5 ^8 ^ItC^tR ifR# \©|R|<PI ftsf?T 'SltWR '8«1ll ^C's 

’H?R I 

rwppw #<H*ii’n?T mm fcm c’li^m 

<p^c^> *ti?r i 

*<i»vlj>iHivs mm l^nr ft® >ict>v©H ^ *wr >itbvsn i 











































































5.1 'aliens (Plant Mineral Nutrition) 

'Sl'81 'sR 'Q < #‘ s ^ ®t*U »llfi>, *tlfR ^5$^T 5j^®f <pw I ‘fl 

W5i^ j^im *nur uti 4 ^mh^miw fcfaom ^ 

■^T i <4 ^*IM<.*i<i "510 <?IW ^RSt^ '^CS' ^T 4ym<p *lfast 

^ft ^ i m 6of& *\m ws, 4$ 6ofi> ^*iwprt tot 

"5M i6fi> ^IRR *qNR<p 'Sfflj (ii'^5' Wsf% i ifl i6fi> ^*lhh<.<p 

ji»i|v^vsv»|(.<i 'oi'®jh*b^)f) ^IWH (essential elements) ^®It ^?T i ^ ^IRR^Tt RR 

*etcrr $fto<r -mmA* ^*t, *ii5k^§lii ^ <iro st«^ ^srj »r i wfr <rwiwi 

c?nc*t?r ^ i w$jr*i#r ^*n*fipnr to ^trti 

16fi> ^imRpBT RWJ C^tCTt C^tCTt ^RRR C#f Rtotf W W, 'SftRlR 
CRflRt C*M RRRJ Rtotft SJRR W i R^?p *(fjte Rto 

RtoFlR^lRl^RsCR <4 cuts* ^ R*?lT rchc^, 

^ Rtottoto^ Rt Rtot $*tmR i 


(a) »ulw*lPl®15t«i^> Rt ^ulc^l ^Hlnh (macro-nutrient Rt macro-element): 'Sl'sc.Ki 

^sito ^to w\s crrr $*tmR c#r RtotR ^r, cr^riff »uic#ift&13ui4> rt 
R jnaR rrt ^r i rjtcrr ^rrr iof&, RRt: HftcSiwM (n), (k), wm 

(P), <Wl*lf>lillV (Ca), WiMWPlillW (Mg), R*tRR (C), *feqi*IWM (H), ^fto?R (0), RM*H 
(S) 4R* CRtR (Fe) i 

(b) »il^ca»lPl'5l5c«*5 Rt »ifct<g>l $HI*tH (micro-nutrient Rt micro-element): 'Sfisw* 

^to^Rj crrr^rwh '6i^ riwrt RtotR msfrrr volume* vii^o* 

Rt RtoT ROT i aifeielftfetyurt 6fi>, RRT: R*5t RT Urcv (Zn), RjRRlto (Mn), 

wiPmwhr (mo), crtrr (b), ^mr rt rjrtr (cu) ^rs <a#R (cl) i 


5. i.i t(R> ^Hhk*iu w ^f^t 

^Hltk'in iS^?T 

^j%Ff 9jf^ ’5k J iJ i£f^ '3|f^|(.'St«i <ll^'a»®l C«t^ Sfcef I Rl^lcstl 

^ 'aifiNosH *nR c«tw sj^t^^i ^’fmR^ c«f^4 
RR>*| Wl Rww 1<fi^(.®ilc.<p Wt R,ww R?P# C^fR®! 
*nur Rt, tona c'tti'i w i <m: ca ++ , Mg ++ , nh4 + , no 3 _ , k + ^®jtf^ i 
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oiir 


to, > 4 R\ rRhr 


brS 


fclfctu %*imw« 

'Sl'SCIS ^F*R 'St»u RR»S| RtR^ I aulwlftvSlSwitnis 

^f»i<p|s R*Rt RRT RCRt I 

•tl^ujlw*i: *il$c5lc'st*i l*i'Sla a< P '°wlPi's, C£ll1i>*i 'oils csplwlfwis y oi'©jl<rlj < ?k ^RRR i 'Sl'sci* 

mm ^'Rqt'o »iRc5icw ^ffwf tor r^r 4R? cro rtot RtftR rRto 

TO i •il^cSlc'stw^ toM RPT ta>lwlf«p«i "UK's R?T, ca>lwlf<p«i <ul^® RC«T RtR 
file's RRtsfR® rr i , #tr£i j '5 v s rurr*® rcr 2iQ»iiin R?i rc5 <4r^ i *t1% Ir^Irr ^ir ^it?t i 
RJMmPRIR: TOwfiill*l CsMWlPH ^sRR TOfi> 4R* TOT 8I&HRT WI 

TO i 4R toM TOf ca»lwlf<p«i ^ 4R? J ik«il<p j i“^5R e f slfoiilii RIRJ £p^© RJtTO TO i 

MfclHill»l: $%RR Rf HRt-f«i4Rlil TO*R|R RR|W %TO TO TO i tops* CTO 

4R? ^em cwi TO*rtc3r ^ toR%t i r&iPrir ^tro TO m«t w to i 
c^mRTOw* tocr $%rr f^RwR to rTOrir i TO ^ f®r« to ^tot <iro 

R^fCR^ RRlRJ l 

TOTOlR: ^R TOR TO TORRtR TOF*a 2tTO% I TORRtR #RT?TOR DNA, 

RNA, NADP, ATP SFff^R TOto ^TOR I TOj^ TO W fcfalM ^ 4C<MlM$ R^R 
RRI ^TOR ^R ^R TO TORRtR TOP<a »3t% I 

TOR: TORR *iftd»l6#H>M Rt?TOR $TOR, TO^ RR% TOT 4R fc*fiT fR«R*N I 

grTOr torcrr ^fror TORTO I 

tfte 4^?TR tf?l4 ^fwR TORI TOlT TOT CTO TO Hl$(j|(,tiM (^TOrT), 
TOTO TO TOt), TOJRPT (ft^lR ^RR TOCTO) 2*^ RR RJRRR TO TO I 

'Sl'stis Rl'alTO TOJ '5Tlt3 5 tf^%TI%^MS ^5^ ^frof TO»T TOT i CMT: 

J«k’ilRer: OTOTgft^ ’t^T 'Q TOWR TOJ 'sok’tlf^W TOtTO i 

^TO: ^CSTC&t, ^IWR TOlfw ^R TO TO?T Rt TOR sfcaRR, TOT RURR 

%R?rQ RJRtRR SfTO ^CTOTOJI 

CTOT: $%7R rUrTO R^f%T TO CTOT TORR, W\ RRRTO CTOT TOt^ 

StTOlTORTOTi 

C5#RC®TO: %R RR% RfeSlC5R R?TO?R TO (RtfRTORm TOTO i 

CjplRl: ^RRfR5 <<r ^R° R^tC®?r ^fRR TOJ «plR*i TOtTO i 

5.1.2 *(R> fc*iMm R^TO^s 

^teR CTOTT ^RtTOR TOR RCR 1%*R RWR RtWT 2fTO TO I 4 










































































































Wr 

(deficiency symptoms) i <fl BfBi 'qhul 
•US' wH ’Sfai wH *(R> iB^IInlwn «( i eH i f^ES vWliknn wi'ol^erR'e 

•itH £«H 




•ift^ICBH (N): "tl^djlcwcui "^PT cjplwlIVi ^RJcw 

Rjf ^0»l tsplwllwifl ^«lw ’il«|fl 3^ Kt, ^)*|5»l 

w cspimiPH w ^fo*ir 

Pt®tuin> 1 »i1S|'8«i« ffPft^i *tw ^pr ^bt 

SlB»*llw* ‘GFISSPr* (chlorosis) C«t 1^, mlHlRe? 

??Rf wstme c#lul13iai '*& *ilw C^rr (#lwlft»i 

WH4trt* *|M C¥M ^ CPtC^SlW^ffl qplrflPT GflCTT 
<*rc* R'ai'sn «m, ^ ^mi fifar 

<Nld>ui *iftu}luit(44 qitffibftfttt *tl^5t cif'flwl nomi 


*m*mh (p): «m«mi&»h «i«h *it®r *n®t? 

<ai4»i ^R» ^h «i*mR> *fl^l,^pT i e'?*r^ica‘CT^*tlCffi 5Rwi 
^pf ^SS *lls ^PT *4hhi ?$ I C^Prom ^PRT HlPl 
C5tN (JrC«t WMlPM Wl^PT^W'l^'iraPT 

Rc*i wFluwH wwi^ ^\n c'® a i*i fa>^ ^filn ^Ic*? *Tt i 
-1-1 

•iSlPlaPi (k): *i5if 5 i?itCTiT *tp5pr fam 

■^pr ^r ^wwr ^R* i RH«i ^ca •tt'sta Ptal* 

'SWR'St ^tlPT CSPtertpR *(W ^BTI *iWa 

fonHiui <jcf *n«aT ai*?ift a* pft Tim *m *tm 

^itpri Sirens ^sf ^a i£R? « *tff ^pr , srca umi 
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^iHPlflN (Ca): wIctu ^irwHci <wHHiilc»n "qMw "Ulan, 

*iftwMqiil 4n< dlnlnmpw ■"iMw 'ilw 

i Tflaff^W cHcn »(Rditof3?*lu ’qBicwItw wpel^tSpi'h 
«ifr*il t*R? celtflSH R*1<f*® 

^51 ^ ■whPmlwi «|'S|M fcfittWI WT, Rp*K 

^BT v il'ol« fail til «nfc»i^e"il nw *rin i *H'o1 ^ln, *f*r 

WlShl *\W «Pl® *3fa«| <||4| iira fcf&H MfaCfl *1^ I 

HJMfriPWH (Mg): HlHCHflforlCM ttlMlftq 

•it ^c*t ^sf at ®j«n*i ^E?i qtmfrwtfwta 

^1? i •ffeftr Putypita "‘llti ^rtsr urtwlPii ^i 

ysi 

(fa (Fe): Cfai «NflH SNOT ^ *fW?T^ ^01 *1111, ®OT 

v H'b|h fa<ihi ^Nw 21 Hfc*& ®W*T ^H<pI vi mpIuIPh ^ i 

^lOTT ^Nlrtl ^pf *IW farf ^1TI W (S|ii ^S - ! 


*IN®H (s): *ih<fln t5ftu« Rfan csIIIBh, ^wli « 

HliPfa *W, " 3 lW CTlOT ^T®t awt 

^E5l *ll»WlWM 'B(«lM *tt'®T ^Bf ^JT iW *1N 

<*rct w*|^ ^fW cwr ^mr i a*f& *nm «Pr ^ ^cwi^ *ms 
n bfiotiFpt ^j i ^wibrt «*«iot ^®r, ^i® are *n«fir fa 
ffiw w *i4i**ui is^f -m we® fa?m 

(dieback) id i ^W*t^ Wit? ^ ^OT *IN "rfi^fan i 

*F 

wliii (B): OTfiFI whNlSknn ^liltiln ^lOTT wiv^li 5*tfl 

isiiSluHiw willow* vm i faHW fanta Rfaif Rfa^i?? 

<*RT fatra wi ^f*fa1 fK.fii wliiviii «ro| w ijy®t 

Pin ^ R'llw Sfluw ^*1)1 w|*l'Bl 1 t 

'SIBT ^151 ^ESf "?IT tfRR *H^T R^ 1 ® ^1® 

t*n)J *ilfl i ^Rfs «ni ^ul^.'o ^ 1 

Bi 


bsT-imr cflft 
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c*Tlc«i'Si 'oi'olw 'oi^hetR'o oRT C®t?T, 

WS '0|p1<p| f*W^kn(.<P fc®f% <P?K.VS WPT I 

5.2 211% *N*tT « <jfk 

c'oi^^i ^ i*rs wjftt'o (,®t(.*i^, #5R*mim st»D ^rr^tr c*tsr o®^Pi 

^SRJ 'S ^sf , *PiJ £|«jler*i i <4^ , *lt^ stlR'® ^t?T ■*!% fr®f% 

i os\m isrt w orhiIh* RQ»«m 

4<r? ^*&r ^ c^r cisfw^i miumi, o»w*i»it ^®#r *w ^tw *t1§?r i ^rat 

^ *ti$ , *ftR cstw i c*pr ^ j '5 ^N'gttr *R ww. c*nfw ^c?r Rfasi rrpr <k?i, 
^<.it*s ^RJ-nK 7 ?, tnc^2tf^Mw*t% 
^ 9 1k*i W“1& 'G ^®t*f ^ 5 ,' S PR I 

5.2.i sr«im ^ 

wv vm ^ i *ftR ^Gwipft muiA* ^pwot 

’tf^s i shl?ift<p *IRT ^*IRR i ^ '5JWJ ^ «rtc^>, ^ 

*(R» ^’PfRs ^it ^ i *tttR ms ^*pfr «ttw i c^iwt 

<R ^*PP# «Pf *|foHW «ttCT, ^PtfR? *Pff %*RR GJtffi*® W i 

^IWi ^?nft £f<Rs f^T ^icn <!RT^: 

(a) '°(lRi*t: C'lC^ ^f^Rt^R <£Rv * s Pii < £Pt I 

(b) R^t: CR3 -*1% %^*PfP? >\m*>\ W i 

(c) C^ « bRferl^lii 4<R *t% fc**PR i 

4^5t ^H'G f^T iRC'R BIRR'S tnc^si '®RJ fif^RR I (R5R: 

(d) ^sTW ^t RjUIRIM: cm ^ ^IWR i£R? «l!>ll^ ^t’Rt 

(RT’tR i 

(e) Wt: ^gf ^xj OT | 

(f) HlR: G'ic^ ^tlf^ ^sfG’R Rsrst <1^1 <pw, ^Rlf^ Riits®! <pw 
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tot, ^ to* 




CTO 'Q TO Kftft I 

^E?T*T <Ml TOJ ^ililwn <il$« TOs ^<f>IT> %TOT*T s«i(.^, (.*ifl> (.<plc*il *Tf 
tfSfTTOT'S ^ TOJ t&TOH i 

(g) TOff (Fibre) ^t ?tETOT TOT C*TITO TOST W TOTO TO 

4\<R "5H tofTO Wl TO I 

(a) 'oilPH (Protein) 

wito cTO^-wtor tot TO^r, ^waitTO, TOsjeto to* hi^cSiwh to TO^s i TOto 
w i6 to HftdjiwM top i ^nto toh *ito*r wra, *m*mw to* 

TO? I HftcfilOflH TO* CTO1$ to«lto TOE't «llto*l « c^ 

TOT< fftw TOTO i ^ «ilflw®tl'§ta TO$ lt tto HfccSlMM to *tR>R«Blw 
v oilI^i*)c<p toH> ^TOM l^ww Rw&il ^1 ^?r i 

^artto? to: to?t crofl to, tot, to, ^ to, to<r ffs, to, 
torom ^®#r ctiw to?it ^ito *i$ i to ^nft ^nto ^ toe=t?t: snto «nto to? 
^Btor^ltoi 


*nto ^tto: TO, TOT, to, *tto, TOT, <pI®i«tI 
^t ^ ^®TO snto ^rito i tow tot (fteto 

toiw% 'oiiivii^wi -npGTjt TO I 

^tto: tot, ftrotro, tow W toft 

^tor^lltoi TO^^rsw TO'ttTOT^oT Silftw 

^sittow ^fTO to *^to, to®t ^ito 

£lcf l®?*ik TO TOf^ WTsn^TOt (flfTO •Tf i ft 51 ^ 
st^s^lE^ 5 vSl\8«ar ^rtfro sfttor ^rffw jig's 15, TO^T 
'ililVJl^Wl (£1to *ftfas TOTOT TOtTOl 

«iw^ TO?!, ^ ^T TOstto '51^'ssr ^tto <TOE2T TOT TOT TO i to$ TOs 'qjljjfccil <4to5? 
^pftETO \5GsiTOrfflJ *tfroto TO *Tf i 

(b) TO^t Wt ‘pIg^KRw^ (Carbohydrate) 

TO%Srtol TOT TOT TOT? *1% CTTTO i TO^TO CTlfTO totW TO=T, 

TO° ^rsiC'SrH i toro ^5, TO, TOT, ^f*T, TOT « %Sf TO% fito^C*r TOT i W 
























































































Wf |WtW, ^ •'Ul^cDlsr, ’R, "5H ^Sjtfe C^ v » 3 ils (^ ^s#t 1 *R%'Srt'lR *iKFtm 

i *iWir% ^iw ^t %b* I^t 

*msR *fcr ^ to* <??» i 


*t#l 10.2: *fi%T Wlf i lR'o|M 


«lft 

’ifc* Snft'sH to* 

ifl^s (Mono¬ 

saccharide) 

»IC«lN<l Rfa'S 

*r% 



ft-'*famT (Disaccha¬ 
ride) 

nwRURRtf? 

CBi^rm) 

«bl<pd3|'St 


Rf (Polysac¬ 

charide) 

(^#Rm) ^ 

C^'© J lh, gj%^®R 

'EM, «ri3T, ^[ ^pr 


2f*fRs *R,Rt»[(RE^'o|Rsl <?^a*t? *11^ i c*4's^ll<i ^eer '5?5R ^ *f I 

«lR«ll ^t«T, RtI?T, «fl*[ $\oj|ft ?H^t «fl^ i ^Tlt? *R *t?% ‘‘ift’fR 5 ^Rf gjc^lesr *fft c tvs 
^ i %'*t^t i£R^ ^ RfWf *3«T <#*Ps ^C?I flits; ClWm ^5TI 

'Sim *#<2^ ^SRJ W RW<a tP'rt ^fo*t ^H<l^ ’ft W ^ CHPR ^sJFs 
*ftmi 

(c) Coed's) tl *m (Fats) 
tiff 4^sfi? «ltm tolRHl ^tf=T, 

^CftlceM, wiftioeH foul M* 

^jj 4i«r *wi w to*iM <mi i toiRRfl? 

*II<P^R|<.\S «t(/ , n j **i je f ®ftW, vsl^ 'o , $|*T 
*tm *rt i onc^ Ret? Tjfrf «t»il ^llc<p i 

W&l ^ CWT: V|R*^, RR* 

C*tf*to5'Q "5^ ^Rt slft^ i ene^s 4 ^ 

*m ^ttsf «rt^ i « uHficqn 
vpffilrt gnu f^*r *|RrR <wmR «fte^ 

(<pjhR ^it sflFlwc^ ■*!% Rt*im 4R# 4w) i *tmm co®r Rt ft ftm Rmt Rmm c^*f 
^r, *u*t iflRr ^RhH'q Tim i ctrr ftm cror ^iwr ^?r esm Rt 



<*cOir 
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^ to, «£jw <pfes «f*r *nrot i c^t c^n?rr feUfe w 

wrr wiwilUoo ms feSfe ^ i 

Wl 'SRRlft C^PPf ^ mTO, SlvB'asr CflS’fe 4R° aifei cas*fe i 



l C^PPf *lfe5 


^5^%r i *lfe cbw ^l®R5t ’life 


f&3f 5.03: Chert'S) <J 


'otc^r i 4<mi to®t ^ife fer 


50-60 Sit 3 ! &R^ 2|CUl'Sf*i TO I 

(d) Strain RT R>i»lPh (Vitamins) 

^Nw^fh e?*o afcSHfe R>o|Pi(. , Hl *1^1*1 ^ 5 1l 3 ll*U ^OT'Q TO mlPpfa I C1(TO 
^fTO 'st-hj 'Q sfl^R 'Sf»ij l^lfsR 'oi's)h-1j<p i *llotJ RRjfj *wc*i<i *ltR ^’PfR 3llc<p 



CSCS I'»i>lPici*l '0|'»h'srR'o Wilt C*T^lt C^t?T I ’|<!<1'o|<pM voT "TOIW «ll<Plw ^l^olw 
C1<TO ^>|'b'»il*H <^w, TO*lR> aj'gj ’l<l*® xiiSc'o ’ftc<r i 

Rjl?feM> iffi (Site «M TOT TO, TO% l^fe TO? ’Ifeo TO%f 1^Sfe I 

t>Ros to%t RjSiPH 

1 ^fefe a: "sim, Icsr, tor, mr, <i$h *fe Ri«»TOfa, 'srt to ^vojfes 

I^Sfe ‘4’ ’ITTOT TO I 

l^tfe D: ij*T, fro, <pPi'srl ^t^I^,, ifTOt's TOJ, TOs* Cs«T, Co tW C®®T S'ojlftco R»i5|Pii 
*f®’ TOTO 

feElPH E TOS K: ^tE<T ^fife TO TOR (SIW RjUiPH TO? W TORI' TO i 

*tfeo TO% RjUIPH 

RjSlPH B: GbfosJbl TO, 'Stl'TO 'TOT WST Rf ®Tt®T «fli5T, TOffTO CTOT, '^’IvSR, 
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ffemm, feR R*fe rt r^, -5*1 fa, rkr, r^si Ri«R«fe 

^ajlfe fcSiivw Ir’ «ttw I 

R»i>iPh c: crrm, RFstfR <r% rrrrm, wrr, ^sr, RtRtRspr, iftsroSt, ^iHm, r%ir%, 
^m »iN»i4st ^®jtfw <ri?f fcSiPH *Pr R^Rt ■Jim 1 


(e) RR«t RR*t (Mineral salts) 

<RW>N « 

C%, >iH*H'Sl, R*st, CRlfo*||v|, RfclPfoft, «||uill^H ^ojtpf 1 4 

$RRtR^:R ^frtr rrr rt, ^rtri RtRt « rmrcro*. fe?t RfeR rjirj RfeR 

RttR tipi's R5R RtRt fetR <4R? ^StR CRTcRR RRR fcsfR RRR 1 RfRSf RR«t (R5; R&R 'Q <R£5R 

^iw®fH rrw %wt rrr 1 ^ 5 , Rte, cRft, ^rsi^r 4R? rrcttr r&rr r?rj rIrw rrr 
^< pR> ^Rfe"^RlRM 1 Rl^R S^RRl, CRf*t R?c<pI(>r, circ<pIc*j RIPr RlRFSt ^Wfn Rftt, ^RR 

« r*krr rvmPrtr, 4rr rrsst ^tf^r rrftr fern ^fwt rw 1 

Tj*f, Rt, ^iRt, RfRR, (Rf5 Rt* (RRT-C&RT), RtRt RR>R WtR, R^St *1l<p»i<ilet, <Rv5R, RM RtR>, 
R^ RtRS ^Sjrfw <WM1 r*IIWR SfRtR fc*R I R^fe, R^W «1H»nfa, RKR, feR ^^R, RSg 
RlR^ t^flfe CRt* «ltW 1 ijR, Rt*, 'Sjts^r, RtRtR, v5Ff CRTR* wm ’ff'QRt RlR 1 *IRm RR«t, 

f&RR, (rw rirtr, *1%, ^ 1 , ^itm t^itfe w#RtR «nc* 1 rt*, rrr, rtrir, ^m, 

R>RT, Rlty RflCRR ^5J|fe *PlPl?iR RtW 1 «ilG*ilfo(.RR ^SR *CRt RflgfsfR* ^%R 'Q Rt*, RftR 
4R? C^RT 1 


(f) *tlf% (Water) 

<#tR ^*|R RlR r!r*i 1 'rIr*ir'*Hr <plc'sr RirffetRR *tC3^ RtfR* *RtR 1 crc.*<i <pl(.'sr 
RtfR RT*lfi*)tf I CRC5^ 9 1^R 'Q 'S(v»)*«lH RRS? ’flfR *p5t RRff© Rt I ^IUCIW. ^ttlRR 
fa ^Rt RR, (RR R^R, (RC3R ^sj^sfR RR^f iRWR ^R? <RR (R^ 5 tjf^® 
RRt^f IrRrR 1 

CRR R^R: (R^RCRR R^R ^R? gjf^RHR RlfR ^5t (RRCRT '0|<HI(.'©$. R^R RRI (i|<P'st*l 
^RRW RRpRR ^tfl^ 'Q'SfCRR 50%-65% RllR I 

CRC^R , o|'oj‘® 5)R <ptf I^RlR: RltR R)'®1'® (RC5R ^I^J^sCRR c<plc*ll RtRRlRR 5 Q^rI t>«ic. v ® RtCR 
Rt 1 (RC^ RtfR RtRR^CR ^CRI RlfRR '®R3^ (RC^ R^RRRRR R^R I R^ RfRRlfl^s RRJ 
^RtRtR ^R° ^if^lCSrR RtfRR RtWI (R^RRCR (tifas RRRI (RC5R RR^R RRtRR RSR RfRSf 
RRR R%f^s WRtR RHRS 1 RfRRT^® RRl ^RtRtR ’fife R%f^» WRtR fSttRIR RRJ 
feRCSfefeRRi 


*o)1r 
































































































■m, 

*TtPr CTOS' *jto wf WHTO w TO I ^®PJ3f, TO ^5Jlfw *jto 

’ttofa to c^ cro stp toro <tocs?TTOTOi 

^to gtf^T c^ cro stp toro < toto5^?n ^rwf, to^qtit, toro, 

^rsipf ^5]#ft^ipir *tito tonic,* sNto toi to wr siito?p* <n%?r fato 
2 fato *to to tot toto i cw: crot fato TOto 5i%n 2000 fawi<wito 
^.G«1, ^>IS tlPl<P 2 Pitta *llto £|«ll®t*1 TO I 

(g) TOT tof (Fibre) *lwet 

^l^wihh toslss^, TOfs?, wra cTOT, *jfa, to TO* SPscn* tot, ^ 'Q TOBI tot «TO> 1 
i£l^f -^o cTOsiltos c^wlst to* PMPii 1 TO5 CSTO TO<ktos <Mtol ftto TO3, 

c^wlst TO* *lc*m CTOft '5l'8Gi3 *ltol fcto TOS 1 to®T *ltof 1 TOto^ CWT: 
*1f, TOTOto ^ojlPt c j i«a i c«il'st TOffi TOffs *ITO 1 1^^ -sjt^ TO^T <p«k.v® *ITO ^ i 
^Iw'Sf <#T C*ITTO <pw TO* ^c 4 !?! ^rfTOH ^P*T <pw 'Q ^TOW c^lc* TO PwMw *ll£taJ <pw i 

<smw& TOm fam to% to§c* TOtor <ro* *ttoim to i « tot to, «u^r 

TOI? ^IlDilPis <wMms ^fM^T WTTOCH ^T 'TO i TOT? ^fT®T ’fTOITOaf 

TO? to TOl? 2|TO©t ^KTT ^tW ^Pl<Pl TOR 'TO I 

5.2.2 

WWIMI TO# TOFattom *ttol, '*ll*>lto, TOP3*T, Tstfm to&tl^*l TOJ 

TO* *p|R<ta '3 |*®'sj® «IIc<p i (£|<p'st«i R>c*ta Rt fi»t*1li), fift^TO^ 5 'TO'smi RT ^R^ta 
^N^iPi*! tof toc*t c*nt m, ^©iPwta ■*ttom ^itor toto c#t, -“t^TO to c<rc*r 
to to mi to ‘ s toro *n<»>i<i^r, ^rg»r, ^nto <£re* c%$ « 

*n*ic»i <?i TOito toito ^ 'TOs ^rto ^ ftoto ^ i tor ftoto^ 
>MU>«I ^fmj TO to TOES I 

^iiwicm toto siuii«t^ii ^rto attorn cro to* 5.4 to toito? ^nro 
OT’itM '^^Tt 1 c*rih "to^ (Tf*!, toitos? w ^rtro ^^i5l 4^? 

1 ^<icoc<j ^vC*f ^®, ^ <£1^ 1 tfl^ft (^f*f 'TO' C«IU® TO 1 W 

TO?r ^fsx*f '*tt^ 7 tof <£i^ 'spspjpr 1 ^©, fto cro ^ cro to i 

to, ^f, ^i«t, *ito, ^ht, ^ ^ *ttotFt cro to 1 <^®®r, to's , <ito 

>i<iti>tii ^ 1 ^iiviit^ 3 R>to« to ^ti toito cro to to, 

^ 'oiN^I ^c.'st Pi<ili>*i <P5ic v s 1 wlwl C*l^ '»lt*il ®iMc«i 'aiNol 'oic,*i < p 

^ cto cto <to, 'Sf»u $ 'oi'!>jh «im ^ 1 to ^sftsfiro toto *itow 







































































































f53T 5.04: 

'0)'»jl J 1 ^ x 5 a 1 C'® $1^*1? Rial's ^ ’ 3 T S T?T CSRFF b«10s ^ I 

5.2.3 #f^t®lT (Principles of food habit) 

*lt*rT <1!^!$, ^T, ^It 'Q ^sf ^?t Sf|^> ^h*i*iMc*l*l 

*25*1^ i if) iSHI ^1 F®v|H| <tf SfcsJSqRT *TRT ttR i 3)R>»lMI *Uf 

SltWT im *TKra<r *|lM^ ^n?f ^5#r 7FfW C3&\ 

*I^IW5l Slt'BM>fi» ifm* 0l5M *R?Sr I 

^ *ttwrsr£#t% 

(a) ail^wn WU S|Ulleri)il *1% ^ItRlPRT «l WU§ ^ l 

(b) ■*f^T, 4 <r ^piti® <s if^srr c t '5rc®r ^ i 

(c) ^ jw% foSifaH « rntm <rt c^mi* (*fi^i?o ^rh?^ wrt *im 


^o^!r 
















































m, ^ M 

^>lPl<M*l ■jr 'S StfcFt *1l<fr>i<lQ? ^us ^ l 

(d) Wtt wot 2W?% *tQsn«t <#? ««ifiw wt «tm^ ^ i 

(e) , #fT '©i<r1jR ^R^ttSJ ^ I 

^**t, W 'Q ^© Hwil’tW >SRJ ^t C<PlC»ll Q^M (?^ i 

■^f 'OI^O'^S '©lQl<pl ^t CT^[ *lQ<P' v fat ^3t 4^5t 

Q*hj i cicR5i & 1 Q. 1 I, ^Icw »i^«t»i'»)\o| <£r? < 11 Q< 11 Q<P W5,4 0><iQ Q^n Qc<u>il <pg3 
^<*PtR ^t^l^ ^t <?l^[ *|Q<P* V HI <P*X.*1 'Sf <j|<'S<l»jft 1 ^st iilQ Qw ^i^Ii ^l]RS*il(.<'is 
C5^[ <lO^RT ^ TQ*; ^ WtW C#t WRT W0<I *t0^5 ^ Pf|ft 

m Mw w ^ viHj>i<p\oi «tm wit 1 

^lc*ou '®lPi<p| fcsft 

*ltOT '©lPl<M fc©Q?t ^5RJ W<tM R^Cil^ fep Qc*N ^ UNt 2»R 1 CW: 

. ^Qw^f^t, wt, c*Mt«’•tlftfw W«ft 

. tW VMjviH W 

. (TfC^ W£tf « <fet etuil«ri)4l ^sttfal >ld<ldl< Qfo^xMM 

• Wit ’if^msst Q»iJiQ<i, *if^5f wt 'Q *tt%r ^*tf*®if^ 

. ^iweat« m 

• <lQ<llGS*l 'SflfSfc 'Q WFR^lJt 

^t#t^M i#pt w 1 4 c«n^ c*m Q%t wi^wti ^st^m *iQ*im « 

<pjhQ dIR.iI j i*Hg<p s tt?' c tt *ftw 1 


^©lPl<t»l (a): * ^ttfQ ^N^lQ|4l 

<j4q?i J <P <335 'Q *Ttffa C 1 ^ StRRws 'Sf'U stuiler^R WMM <P)hQ C*lff© '5^T '©|Pi<pI« 

<lQwt *tmj W w^© 1 <1^©t «<w '^©HjHH^ll) *il«itm ^j '©iRQs 

tw steam ^ 1 fwtm « 351 cw™ w ^ttft <iQ^te«t *3^ ^ 

C*t^TQ &«1C<11 


*ptf-ys, #^%aK- w-io^r os (R 





































































##TOl 




«j#TO 

*il<D 

TOTOm 

to 

*#emD*i 

(To) 



^#smfm 

(stm) 



(sim) 

(sim) 

*## 

(sim) 

*IWiei*ll 

(sim) 

l^/TOfl* 

20 

25 

30 

20 

22.5 

25 

far 

TO/TOm 

i# 

30 

i# 

30 

i# 

30 

i# 

30 

1# 

30 

1# 

30 

TOt*^ 

TO 

40 

40 

40 

100 

100 

150 

If 

I? 

60 

70 

80 

40 

40 

100 

TO[ 

50 

60 

80 

50 

50 

60 


150 

200 

250 

100 

150 

200 

C^«T/5# 

45 

50 

70 

25 

30 

45 


30 

35 

55 

20 

20 

40 


(b): '4*«ll(Wl4 TOm ^]R>TO 

TOlltH0*1« TO<H TOTOtSTO TO^IR Rt ^R»>||W5| #% TO 4 TOfi> fcof% TO 

^.wic^ i <*# The Institute of Nutrition and Food Science (INFS, 1975) <p^<p 'S 
sRstf*t'5 TOfi> TO i s# 100 sltsf sj^-lwbfi TOlWfo fofaoa <wl®# TO TO i 
TO# 'SIR •q>i'»l<.4 <R^ TO^o TO (7# TOfc?l^ R#t TO i 



















































*tmj, 


*tN (100 

gram) 

(fet.«ikjhfi 

^1®T 

346 

^ 0®ilfet) 

341 

C^Nt 

360 


343 

5 'ltW3‘ 

48 

C^tM Wt^ 

97 

<Mfv)*tt^ 

28 


26 

<piWf (C^) 

60 


24 


30 


27 


26 


&(?> 


*iN 


(100 gram) 

(fatll4JMft) 


96 


273 


111 


89 

(? tt-^ 

114 


173 


109 

*nfro*m?T 

194 


67 

■5^^ (^) 

65 

f^f 

900 

■^1^ £s®T 

900 





V6|ft*l CSfc^ ^If^, bRMil *ltTO ^jIRkM £f^5 TO I 





















































Joo 


Slt^ Rc*N »iet5) Ftc® rw ^cil: 

• ^ ♦iRw^N « si^c't? hR^>|«-hRd^hvs| Wft i 

• *1#*© •ifikH *ltft *fR i *ltft , ai^ - l3^ ^fi>oi *1R i 

. T»|i>^t ^Bf -||<p^«)Rt f ^MV* 1 *W i Slt^faT ^N^lPl4l4l «fW 

^H"IR i « l^lltH^ -»l1<M«fe ^t ^ i 



l£|<p<p <J^ 


^>13 7 Ftc*ra ^^)v» '*tR50?T <^R s fl> '®lPi^*1 taR ^*w "^pPT Vieira 

wiRc« ^*Wf*f i i i 


5.3 «M4ltfi'e «M 

(a) »l^tir (Goitre): 

Stride iBRrf »WB TOO Sjfe?T5 ajfafiT 
piwM wH1m» r^i 
* m*iw fBfwlfiwtPT *BP>Br «Tfc*f ^5T, 

*raUm ^ i fttem, 

SW^JR ^Rt *lfolUIWs fC5T CTOs «itw, 
pi^piI *1«Rl<i «h i vitala, <t?n>R siRsfr 

cm cm com n, to v^mes* 

RRjsi cstMa tiR ^irbr ^gsfapiw RRtft i 
RRt s»h& fc i ’1*I>k Re's *ttw i ^Hlw «il«ilR>c*'Ui 
'oj'oh «1?p>R^it <1«r*ta5? ^rj^t ^fa®t i 
c«iw ^jc?r ^?r ^*f »ro *ti^r <* 1 * 11^14 iiiRw 
^ gif^T m® *r^ms^rt $$ wot rH PNnimi 

(b) nl^HI (Night Blindness): 

RRlfti ‘^’-4^ «i'o1w C5W ^Fo*!*® ^01 (Xerophthalmia) RlW CflW ^5 1 

RRlRii «i«h ^T 3jFT mMRs "srtait « >©R'©1 Il^co 4ttR* i csraBNjN^lR 
^5 ojjr* 'qiuli* 'smm m ■»i4I*i*) ^nwr ^I's^hi i ^ ctir* *0b 

w 4 cm «PhJWt m\ $us cs\m w e^rc^pit R"f 



*o*lr 







































*o$1r 


atm, ^ 4a? ataaw 

'oilc.«il(.'» ^Sttat <?NW ata at i C&tca ^T‘ s t 3 Tf <FNt ^It?f i <mtai>f <afl? caca <pRi)l t’qhlcu 

am am i atwtar a*rr caw ^ a^ca ^ at aasa atarm cerMUwbMflmi f^tfaa *4’- 
aa t^f 'Qia slwilta 'stcat aa <ata 5 >v»|ns alsita at ^sta <pkl<plR. c^ffca caca ^Riil 

StfoNtaa 'OK.giaSta ^|vb| 'i>||<| (,v®a|«1 <PSl*l «llc<p at I 

4^ mta StfetW? W foSlfsH ‘4’ a^*f atm, CWT: an^?r *lfW« <^a, <pfawt, ^5f 
“lla- > l<lf'ST, afea a*a 'Q aat®f (ama 1 ®Ttsr, a*at, faft> ^m?t, ap5fa ^SJtfa) 'Q aat-CCaf ata 
at'sat $fiwi 

(c) fow&a (Rikets): 

4fi> wtcm at ajimt&taarntfm® caw aa, fe&iftw *fe’ 4a ^ica 4 caw aa i ^rcst 
amataam 'Q wm cama, ate « ate afo si^te a#?mim anw 4^ feBiftia stmma i 
ija, 'SIN 5 ?, tea, <PV!9ptvi)|^ 0®a 'Q WCa Sfp’ teblfrl te’ ateat ala I :3 JCaa ^5lte 

mate ateta » >iii«a ^ wsrr atat wicaca3«a caws 4fi> teta aa, wa wwm 
fefciflH te tetaa caa mate a?afite aa i 

cama ateapat a'sat, t^te fca ateat, ateapat Rc*m a>w atcaa ate caw ateat ^jlR 
4 catcaa aaw i *£r^5t 4^ call 5 ? 'oicia* aaa cmaa apical tea* atw at, atetsat ^®ta am 
ala 4a? <mn*l a^[ am ala i 

te’jma aatw atasitw tefciftw te’ a^a atam ateatw am i mN 4a? «hhiw c&w 
caca *mi\®a>c<i> teiaw calm aNt astern i 4w ^alwicaa ^ite catte atem stetw aftca 
c<Hcactea«i caw teSifsH te’ ^sfa aa i taafa^tca alat afa alat faa atcar at at? acssa 
anac® cuw ataca f%?at %rfaa aca acaa aitca at caa aca ^ aat^» ^alcaia am at 
4a? 4 ataca 1%6tfaa 1w’-4a ai^ta caat law atta i 


(d) asiaj'sl (Anemia): 

^iisinaa cacaf 5 ^^ •iiDcaa cro ^^wtar^^i 4 a# atataa caw i a« 4 jaj^i 
cac^a 4 aa 4 ^ ^aNt, aaa aaa 4 a? 1 a®twca w %sitcittfacaa aa ^5 Nt^»tf%aa ^$aam 
a^ca am i atcma "^pij batata cam, *pfa<p wtfavs, i^riaa la-12 ^©jifaa ^si^m a^ca 4 cata 
caat am 1 a^m*a^©m ■*wtfw a^taa ^ftat cac^ 4 a? ^atatcaa at^i% at awQ a^m*a^®t 
aw atca 1 wat?aicaca ataman calc^ aiU^^Rv© ^*^®t c#taa 1 l^pyaa, smtataa 
^a^p aa^t atftcaa (15-45 a^a) 4 a? a^itcaa 4^ cata cat 5 ? aa 1 catena at^t^ta^® 
a^w©t at a^iawt fat%a a>taca aw atca 1 <aaa, ^rsjfaa^ aiaw a^ca, ftaa ^n^aca, 
cata at^® atm batata aftca aama^tca caifwataw, atwf*pjat a«aft atftcaa atwt 














































































9 tf^T c t am ^llWT, ^TSa^Sfef ^l5c«n, am aa^t f*t 1 5p^' atmj a^fas afaata c«ik^ 
'3|'»M ^T i «w^*ij'8| ta#tf^ ^a^mt mat Caa: >a^«n v al ^^<1 amt, ataiamt, Wiat 
'Sta, ^fel, C5tm «i*«qa>la caat, at'GTTta 'STfja, ^a> *Jvpp5 Wt S.'sjlR i 

4 cam afetwa ^taj rnl^m rnimrnr, cw af^, atm, fea, fimMmia, rniamaftr, aaafi>, 
a^a wm, m^caa ^5 care aa i afNa a>ca ^are ^>faa at ^f^eala-^a avama lafw ^r 
fflHha* ^ia caaa amt ata i atalwa vsi^ttaa aala*f ^jatft cate; ^awa^t «^a 
caaa a*ca <*te cam stream amt asaaa ^a i ffiamarea aam*f ^st awa^a tefamm 
amt ta^Nraa* ■sre atca i reaat a^a^f^ta ^aa fa^ aaa (caaa: ajtatcafaat) acaca, 
caarca staffs ateta catena ^a at amr sjaa amca caffi vita's caf*t ^spfa aca ac® i 
^ asmm^ta fi>famat ^ amta wtm ^ta afo? aaaa fa*fa amt ^rtaaj^ i 





a»N: mtmt a**i'© ^iflaaataca ^)R5a waala faaca ac^sa^t •’jjRJa aca*j cate5ta 'oram ^a i 


5.4 ^*1% 

miaat «tiPi, atai ^rtatcaare afifr 'Q a% caa 1 afaata atai ^aiah care afaata 
afl atsat ata, ^taar fa? caf^ wtfa? aaata fifeu aj^ batata care fa*fe afla afaat®te 
f% w atrea ^afi> ^ ^atatcaa acaj ^ *ia%, estiva 4a? t>R!stivo1a batata af% fare 
atca i atfa? batata %af^ ■*!% fare atca at i 

aaatcaa cac^a ar?acaf*t aaatcaa aaca atetaj a?ca i at?acaf*ta anaca ^naat aac®, temre, 
■^tere, calcic's, aac^a ^»ttfa ^tc^ mt^^atcata a# i at?ac < lf 5 ta ^ aacaa ^tast a^rata 
^aj # ataata *t% aaa ^a? c^rt^ta a?c^taa statacn aaaaa ^a i ^aat?, at?amft a^a 
caf*t a?^f&v» 'Q gfatfa^a ^ca, a^s w caf*t aaa ^ca i ^ aacsta ^aa faaa a^ca ■*# 
aicaa afaarn i w ^ H$\, aat« a^tavst at ^aca aaa ^ at? 

'oilaal afa c<pic*ti at a#, ^ i ^ca aca at^», ^imttaa atcaja aaaaa ^a, ^at atm, 

fa^trna^ ^stamta aaa ^a am aca ^a i ^ ss ^'#»tca? 

fasttatamta ^rtatcaa atf^ja 5 ^®t-£tw®t caaa at aaw a^ca at, ta^ ^itatcaa am-aam, 

$i<pi> "5am aic<p i mcaa aim msfsH^ cafa^mta msc^t^a-stataca ^tw atfa^a ^ 












































































'TO, i£M? 


Jov© 


<Plc©t$ ®TO3 ■*!% MM "TO «TO I ^ '*1%^ caHfiTO ■*!% TOTI (.«ilc<P<i 

til'll 4S lt%sit c f *i%S Skill's^ ®f 2f*ft^T© fi»S "TO^ fiTOM ^*M, c»fl«ifi*tR*, Into 5 

•rtfelcsRr to « tom si®m \ cros ^rt *ttfto ®irot « 

4»jhto bltol fi^?T TO I 

5.4.1 *lt*tT *ll& 

c®lTO 'StH, '*1^ fito <u.*ic^ i ^*tro CTO 5 fi*f® ■*!% to^ ®t‘ ! i*t% i ^5t*i*if$?r 
4TO ’55^ ^Jl 5 # I *M*4fia3|<.1S fitHM 4W 5 fTOTfSHW (1000 Sffa) ’fife ^M3®t l Ws 
<?ifi>C£t® ^fii ^us iooo <whte wt i fiscTOJl®# ®te*M stwilstn ^ i tlfisficnsl 
*lfe cnlnllcnls 'stc*i)'S “<whfi” *Wfi> <pw ®|c < p , i fn 5 *^ si^'s^lw '^llcnw syHfi '©iI^ic®! 

fawMMfi i fi®i% <£\mm to ^or to ■»!% cswrom to to wsjtwfi ®mt 
fic«H<WMfi ’•Nfr W TO TOC^ i 

W?**TM TO, TOM ‘If^o-lj 2fTO*M CTO TO TO# fiTO fic«1l<WMto 

*riro© fiwi^ i^rro "^mto to Wi>® i 

ilCTO 1 TO TO# = 1 fi>C«1l<Wl«# = 4.2 fiMl^ (2tM) I 

5.4.2 fitfs 

Sififiw TOMt WTO ^ 5ft*t W «l# I ®t®, figf®, CTO8, TO CTO ^ 

to wff, *n<i»i<ifit, *it% ^®jtf# c+\Mm to to wt i ®$ ^ ^tocw ■*!% <#rot 

TO® TOT <*M STff® CTO fic® To I 

2|ff^, fi^TO « fi’J* TO: TOM 8|ff® TO® <*# % W# fi 1 ^ TO 

®tcs» CTOM i torroj ^CTO^rf# 5 ^ ^TOM fimTO TO> i CTOT: iJW, fiw, CWTOT 

^®J# i TOfro fi’J* TOJ ^ 4W# tSTOW «TO i CTO: fifi, $CTOT i ^C® W 
®HJ ®llC<P Wt I 

^ ^TOW « ®M *lfl^M ^WTTOM sfft® WHM ’M *Jf TOl #t # $TOW 

#t ^itoro cro fie® to i to fifi^ tom ^ ^tow « ®m < ifi^t e f to 

VMj®lfi<H CTO crofic®^li 

<WMfi fi^f: TOM ^TOW « ®M Wfiwt't WHM <M CStlfiw « ^ ^Rfi 
£ (MS TO® ^ i TOKST fifito, '^Ifisf WS®t « <#M ^JW# ^fU ^ TO fiTO TO® TO i 
























































































io8 




(l «lt5T) *tNJ 4»)hB 

1 #sJT 

4 


4 


9 


«W: 20 m f^&trr 15.4 sftsr (77%), 1.32 stfa csnfihr (6.6%) ««rcs 0.24 srm (1.2%) 

1 C^fst Bale's ^if^rK W? 

\5'S<1: ^ ^ 9 IIWlW <p)hR« ^ 4)4^14 <K4: 

15.4 Sffa '*1^T CSlSF 15.4 x 4 = 61.60*1^ <WMB 

1.32 SJTH CSllf^T C**IW 1.32 x 4 = 5.28 ^It®# 

0.24 SiN (74t4> 0.24 x 9 = 2.16 , #0' <whf4 

20 StTST fusin' CSf(5 = 69.04 4»jhB 69.04 R>«.»ll4»)hf4 

4 fc>llM, 1 C4# Bwfa 4ltPtI <WMQ = 1000 x (69.04/20) = 3452 R>t«1l<Wl«lQ 

1 = 4.2 foWlqpl 

^vs^, 3452 = 14,490 f^Tt'SpT (2(t?l) 



«j®f44 J 4> 41^.44 fer 2000 2500 , *Tt¥ 4»)hl44 SlwIeM^I 'S^f^TWt, 

■siM ^jt% 9m ^c* me* *itw 1 smm c#t 

st^t 4»4c«i (?# CTW B,c j ic 4 '®r^t ^C?T i 





4 > 1®{ : tfsTSTt? (I 4 B 4 5 Sj(.4l®r*i 2000 R 1 C.®ll4 i )l e ll4 *TC?T 1*104 ^|44 l404D r ll 4>G4 ^fl<fl 

cm* *n*\c** M* m \ 


$o$1r 












































*rmj, ^ 

5.5 (BMR) <«FR (BMI) 

l^iflii'oils (Basal Metabolic Rate) t^flTSR© W^iR >(h<i*lDw ^JW® "*1^ ’if^RR 
fac^rl i 

(Body Mass Index) 9 1^T 'Q '5f% i 

■*tfto ^©t RR fafol RR 1 ^ ^ i 

5.5.1 'SiHlstf* 

t%i£|J|V3(|<] -SfH C<13 <P5ll iSRsj} <P$1, <*R <*151^*1 1%wr 'Q 4*M(. V ©<.1 '©lies?. I f^R'©ll*l 

t c*fc© ^ ^jif^r wwfel ^2# ^ i 

(ROTOR fo'I'SRlR = 655 + (9.6 x V3TSR <R#) + (1.8 x ^FsT (R.lR.) - (4.7 x <m W) 
C^ICISf^TSRfR = 66 + (13.7 x 'Q^SR C^i'Sf) + (5 x Sw>v©| (R.lR.) - (6.8 x <^3) 

*RT RR> ‘^RS'SR R% WT 33 'W, '©»'©! 165 (R.lR. 4R? 'S'SR 94 <^5f I 

W foffSRlR = 655 + (9.6 x 94) + (1.8 x 165) - (4.7 x 33) 

= 655 + 902.4 + 297 - 155.1 
= 1699.3 <WHQ 

«U4Rl<l <PW f^R'OlR i£R V|H C^lR 5 '©iRICHS olRil t<m <P3l *IR I 


■“ttftfw w«lt 

^jRft'siR 

*ifaaiftRRFr 

^"5* -SIR x 1.2 

^RSf t, 2-3 f*R It 

'SIR x 1.375 

*rfaatft, 2-3 1*R 8ipr c*Rt^rr 

falTOR 'SIR x 1.55 

*1%#, *rsics grf^R 8ipr cM^rr 

1.725 

wsp®- *rffcaft, stp cwfi^iH, csRt^rt 

falTOR -SIR x 1.9 


Rww ^ior ^ «nwr, sif^R sipr «<w ^©R 

f^Rvail* "SIR 1699.3 ^®T '©R <whR olRlIs "SIR (1699.3 X 1.725) 2,931.29 1 Stf^f^T 
3,000 R»t«lM«lER ^Rlf| *ftR SR 5 ! <PS(.«1 <?R ^©R 'ffSR ^t*TO» *1RR I 


^Sfr-i8, #srf^S5R- fcST-Jo^r G£rf®t 







































































'Q «uR'0 R’HR 1 

Ir^'oiimr rr w, f*i®t, «-“tlteR i «ii>mw *irt 

Rl^fR ^IW iR'iR'oilcRR WH IrraeR <P^1 *iIr i Ir^R'siIr 'oiIrIcir ^iSlwm 60 C^ltR* 75 ^R 
*tf|R ^ 9 fR i T fRWf R*CR l qlvilCM Rffa RRSl^lR "RRICRR3f 10-20 R^*t 4RS *1l3)fRR> 
2ICSRT RWT 20 (7^ 30 '*I^R , *t *tf§ C*fcR » I Rt^jlRR Wf RfiBtR *TOR ftqTOfcSRT "SIR 
RRffS qfo*, ^JRR «IWt4^ 'G^R RRTRtR ^RJ RRJR •ifiRR R*ta CWTI 4V5 ftflTOfir 
RR WlR'S <PCR RtR, <PC®1 WlR RR 0*l£R "^Icil RTR *Tt i RfR Stf^f^T “'iRPivs ‘*II^)R<P *lRieR 
RRt '5R, ^oIr(.« 1 tRi^RRiltERR ' s TR WW RtR iflR^ RWPRI^ R^tRtR 5 ^R-RR®T RMt <|R I 

5.5.2 I^N^; ^rt=T 

= CR3R me- T (<R#t)/ CR3R test (f^R) 2 


^tR^f %RR 125 (Rft (1.25 iR^R) ^st 4R? 50 'GSrRR 4RRR R#R tRi£T5Ml^ 
RC^ 32 I 


ftdTOlfe'qft 

RR%f 

18.5-<3R Rci> 

■»lfto 'QRSRRR 1 *lfRfw RlRSRjR 'Q^RRtvStff© ^CRl 

18.5-24.9 

^^^TR^RRl 

25-29.9 

*lllWR «®R 1 RJRR R^R vS5R RRtRt 2fc?lRR I 

30-34.9 

csnftr ^ 3 RR 2 t«R * 5 RI W RRjSW « RJRR RSRt J» 1 

35-39.9 

ctiSt^qrr fifta *©ri rrjsR'T « rjrrrri »i 

40 <4R $*fcR 

'alfofRS C5H^9 1 «n»w 1 vbWbM ’RR^ SlRRRl 


^Ri£R'0||^ ijhnc^S RJ^ifljR ^Ic-RR QrMJ 38 C<pB? 'S$R ^GRt Slwletl I W^k3R R$<P 
SR«t 4R? RJfRtWR RWT 'S'SR RfRPPW RtR tRER CRtfS RCR l 



(i]RiR5 ^|W 


RtW : (ToRR t^RRlR CRR R*BT (7RR CTlOT Sff^fRT (TsRR W fowHyMR ’Rt'GRt 
^f&vo CRR R>R I 
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<# "Jim 




%: 5,06 



<4<P<P ^IW 


41®? 


: Hifrspsill <FF«f CSNft ^ sft't 4^? ^1% f% ^ i 



WF©^tW 

4tw: c®wra <jcat < 2 i% ^s %^>rm »*rc* cm ma %*K<r 44fi> 

dfoM'lH <&*\ I 


5.6 *l 3 l<bb''l « ftJ 9 m 

^ ^)<IM4 2lt^% >!4t«1<l| %% ^© i Wvilw 41^ *jm, 4|ftsfas 

*bh«& <ivbic*iiwi5i m, o*i*rm ^rst^sr ^ 4t^t ^rat ^ 
4>ll>lb«1l %4t OTtvSt (Fftfw 4t%, Wf 4||v||cii« ^qf$T4 t6|i *1% ^f, 

«ITO ^ ^fcrat ^ ’Ml i %% *tf%% -sitwr ^rat 4 ||vihh« *tfta 
4lwnst <3^ ^ «ftWs Ml I C^ff C^, *M srf^% iW -siftl# -sn^ 
*tftW5T W, %% *H*ff aRtf 4^, ^ <*R? ^t%f*t #Wim W 44? 

*m w i %%% -sitwr <?w *#% 'Q'SR 4^t w<r i *tf%% wr 

44? <4*t <P«I4 M4CT4 4JM* C4C4 ’l%5T e t ’it'SUt 4l4 I W1 ■*lf%bt ^1^, 













































































JoV 




CTOR #5t, Rtfr?, <Rt®, »i]v!)h<p|i5|, cTOT^plT TO, ^#g<p«i WTOil— <Rt?RT '*tftR#tR ®R*t i 

^iricm *i3)m« to ftm ®[®f® smm\ ^nfHw « rmIrr* *iferc*Br *R# flansRr 

«5r i ^ tot, ^iw ^®nfR fanoR i l^aiwn wi *i5)w« 1 r1®r wt *pTg»ift 

RRR RRRI #RTO®R 8im £|1®# S|fl# <RR I <*# %HR f*R TO* RlfSR RT3R TOR 
TO3$ i 'ok/i<p 2tT% 'TO^ RRt J ^*TlC®11c<P R>sfoR RTO i ^Mkt TOTO Slt% 'TO^ RRT 1#TTR 
<R?I fo*s> RtC® RrtfaR R£R TORR cTOs? (3? RR I TOR 'PHlm RCR I 

5.7 5t«awt 4i*n«Pi«> *mn?fr ^mra 


to tor to# siHro, cr# tot crtr to, rr to tor •pttfr, 

sTRHc^IRRft TO* RIujrH 'oiJiJ Rlc<p 1 R1RJ ^RRTOTO RTTOR TOTtRR® Rdm^RS^pI*!) ^TOciSI^I 
TO* ^UlCTR ^TCSFtf TO* TOR bRforl^to ®T*C*R RtlRR RR RRt RR i 


TORR *3*5R><P'Si c f, CRtRT #f*P*T, ®ltER, RRR 5 %R *i)'©«i<p«i c t, #*1®R RTO®, TORR %t®T 


R# TO R*RWR fafctl TOR® i 'TO<Ph TOTOR RRttR* RT c<p|i>l'S?l'® 
"TO, CRIrR RTTOR <?Rlf%* 2|^f® sfe® TO R*RTO®T RRRR TO RR i TO TOWt 1#5R 
RPRPFR® 'oi^wlRt'o *tTOfRRRR RRT RR, TO'® RtTOTCRf *fRR <>jRS<p|*i) <uI<pci>Q^| 


'Q ^RTO't 'TO® RT TOR i TOR®!® CRlt®RlR i#dai>, CRtf®RtR cspRIrvs> R TOR «R*f, 

TO#RR 4TO?#, RTOR ®#-®T^#®, C#®RlR R#RMCR#, CRlf®RTR CRRTOR15, TO# 
(#li*RR, CRlf®R|R, RRH^raR) TOTOJ R*RWt ®13CRllR®®lCR RRRR RRT RR i RPRT^R 
RRtf ^MTORR TOfrfTO TO* ^t®R RTOR RSRF TO< TOR# TO R*RTO*t RRRR TO 
^#®RRi 


TOR 'Q RRC^R RRRR 

<*# RRR ®jf«f%® CRC5 TOC® RCR R1TOR fRSfa TOTOR CTO fitCTOR, C®Rft fRRTTO 
TO S#®t ®fTOR<I R&IIM RtRtCR Rt?#TOtCR TOR f^1®R TORR ^f®RR « TOFTOR 
RtTOfTO TO t'oeth 'S RTO TOPf %RCR RRRR R^CR o>l’J[C«1l "TO ^ i TO Wf 
TOTOU «flT015#?- TO^R i RRR R*Rc?R ^ R^R TO RTO® RTOT (RITORR TO®T 
RTOQ ^RfRR R® TOTO fR®#RR HCTOfa RRI (TOTO CRlRRt^ CR "11% ®TtTO RRRR 
TO® ®T IRRR Mr %i RR WT TOFtft CTOTt RT (TOTOICR IrrR 1#I$®R f*tRRR 
RCRCR 4R? R«p«ikt 2tTOTOTO%RCRi)Rt?TORC*f TOR RF»Jj TOtCRR C'O'sth CRTORfRR I 
TO TORJ Rtfifst)<P R°, (Rf#RtC?rl#R, 'Q RH#RtTO, RR5#R, (#i® C#t«T %C?fRCRfRj I 
CRRR RTR, ®##%® ^ 'Q Rfa-'5#fCR J ®R^[CRlfR® TO %R Mr TO TORtCRt RR, CR^CR 


*0$br 











































































































*o$1r 


to, *ip» 


ioS. 


<Kil«>fi> f*R* 

Rlftfstj^ R? ■Jff TOI^ ?ICSR WSt <U<rR TOf TO 'at RR>S| *RC»R TOT, CWT 'TO J lR ia <, 

cto ^ii^>iR»vi, rsto (<rfft, to ^ojite ^jw TO tos i afc ^i€hr tor ^c?r 

tvoH <M<4lfTO| to <ito TOtfTO ctor tor TO I 
<pTOP|(.* 1 ^<ll(.*ll TO, TO 'Q ^#5 ’IIWM) TOT ^RJ<p||) <ul<PU>R<jl RTO *ttt?T Rt Rt«T 

toto fro cro Ufl^Pt cro to i torto cro <rcs, ^ toviPm toto ctoto tot <rR 
fcaR TOT CTO l TO CTOT TOT'S $ TOTO CTO CTO* TO I Rf TOT TOt TOT >ik^S) 
RtCSt TO<1 (.to TOR TO i ^ RTO CRPt TOt TOR ^«T (RtC^R %RTOR TORTO 'oi</i<p 
CTO TOrfWoR C?TOR ^ TO I 

TO© TOT TO* TOfro #im w TOt TO I 4l&*tMCTO RqfyolU W R$ TOR 
TOR^ TOJtPt TOW® TOCR fTOfo TOR' TOCR R^TO^TO TO«t TO i 4TO f*P^ 
R#TO® TO C#t i RDmh RtW CTO fTOfa 41UHH4 %R TOR CTO I TOT 
TOp(.<p CW f*t^ TOR fW*t <uk>® TO, «i»ypt<p TOt RtRf RTO*R 'oi^-'vlTO IjCR RtTO i 

TOtJ CTOR sWiif*i<p TOJ 'Q C's'sth Rtw, TO ^Rsfi* '®lPi<p| CR3Rf TOt i 


CTOtRRtftRfc TORJ^R grf^TO 

TOTO® W 

1. 4FB<(lUllll><fr 

■sir 'Q ^I’JTOT toi 

sft^R Rms TOt to i 

^ ^ cTO^5 

f§R^RIRR C5HTO?s tor 

^RC^TOi 

2 . csf% cTOr 

TO 'S RRTOR W5 TORT 
^TRR (CRTO lSjtRtfTR R^tJ) sft%r 
RfkRTOtTOi 

'SNtR ^TOR CWT %RlTO RW, 
wit, TO, 2ft%rR^r^TO 

RR^R ^iRTO RRt i 

3. TOTOr? 

TOiH 5 ^, cto-TOi1^\to», 

■TOt Rt%?t, TO TO 'Q RR>*i 
TOTO TO*IRR rjto® 

R*C?R '®l»)^(.»llR'© rrTO I 

^^[CvilRv® TO^? TOR TO i 

4. rrriPir 

TO" TOf R5W«R 2fTO 

TOiroft i to ^ ^®itR 
r?rto ^m^cwiR^© 4mi« i 

wnPR rr^r 

<P5ll 1 

5 . ftfrrtro 

TO-^iTO ^RTO 4MRhI*R 
R.ww rjTO^ <p^I ^ i '©w 

Rro®r cto rc?i to i 

^fTOfTO^^roTO® 

#RR*fRR RTOst ^ ‘'R 

TO-^lTO TOWS <F?tf i *j5Rw 
RiRiR wRR Wi 







































































































»o 


<§)«R*bH 


6. <ll*Mlfi* *W< 

»il4lR>R« rnuft® « Rf%i 
iwiiifl* ntfifori^ 'Qta&t 
*IWC® ^H^Wlfoo <IH*M 1 dlH 
lt%r 'Sfd »iMR>R« *mmu>s 
«M^W lRv8 UHtl 1 

^®1C<P *W*FU5 '^fSRf W3TIt, CT*T 
St^f^’I'O'olw l 5 ! ltd 1 1 <PI<1<IIRVU 
<iml«i R^iIr® <p?il 1 <lRI»ivo 
itum w imu Ht 1 

7. 'srtal^ 

IPrJ f%?1t gjAjf^xpicsi 

w-qlCf^BT 1 stU ^Rxp^ #it l 3; 
ttWJ Imt <?TOo «IHl 

f^swf 1 


T*1*sf><p wjRt's <p«i<pfi> wt 1^5® <p*;c<m 41? C'O'srh^s ttltl tf'Qltl 

llf’ffl 1H C5rf*^o ^*Ht*t1 Hffa W<H i 



5.8 

imw* *w*ij chh mra iffr® i 41; 4i? 4i4^n it® Ht 

tPtl mil sic-5il'sr - i i R 5 *^ vsiRiT?*! ItU stR®! 41? (^<1 CtM sJH <p<il 

H i cich ^5t up# sjh ^s^o itti n i c“in e ft?iPij« cm ^*fcir*it 

w$u5 ht i stti c^cs iht, m h®t ^ii'vsRv© ht i 

ttu c*rriw hih h, i#ff g#it 4i? iwufi* i 

q|Rw s#it: ipmu ^(«iw *fer hrku Fmimi h i sni^o (mimr wr nw'§ 

C^ <#«F5 HI 1PF<#r 41? ^R3H HIT 4$ IffS «#«t^ 

HI 

llllilfi* RR>ll: 1t1tlfl<l £ffHt f^Sfa *N i ifllPF IIH 41W$1 ItWJI 

iWItlfi* R»*llW Htfs iTlttJ WI «flW tfirai %*ltwp»ir »M C1CH 

stHitPU m 9 lf^» h 1 ^twt c^tm feit^ i*#n?5 4t; 4<i®tl$w*i 

Rv#^) 8 ! I 

It C*t|R3<pvs«i (Digestive System): IPftSjU *#1 Ic<ps 's?»U ItHWC?; 
«#1l<pvsflq it C*HR5<pvs«] ltd 41#^fl«Tt1t Cl '©c«)S iIrIwj IN«<U Cot® (W 

ifl'l'o « C*HtWH, C’flfalvs*] Id 1 4 vo^fit C’flfalHlPl 41? 

<m*m# «rt*rffiar 16^1 c*<miRi ^ c«m ^ hi If5^i?n 


$o$1r 





























































































^ 7 ° *if7*it7> 




5.8.1 C-^lRJxptlPi 

^777=17 C7W «nn*W 7W f^s 4$ TlPW C^WQ 7?[ V5|t7t7 C^T#a gp'Rs i 47 8f«fR 

(a) "5^ (Mouth): 

^7 C’flfa^HlpR ^ 77 I 4fi> fTES 47# TvS %, (?# ^7C7 47? 

<2# te <rf^s i 


(b) ^7771* (Buccal cavity): 

^17 vs|v»m« #», %7fl « 7Mstf=7 

i 4ti^Tf sFaJT 5 47? *ImI , *'»Ict 
T tTJ TfTTteF WJ 7*7i #0 TtWF 
ffei cijfr c^ w?r*t ’# c t^ i %^t 
7tW§I7* MOfatbOb fi>7fca ^ 7*C7 
47? ^®I7 ’TlW fiJ^t 7>C7i 'gpsJT l^siTT 
TM7f*7 CTt^ 5 4ietl7 a i 7*77 77' ^ 
($mm *nci 47? 
fsrTftr f^s i 7Mslf*7 <7i7> 

1T8^o 7MRt>W ftl&PH TRIPF 
<FET 777S75Tt7 Wl 7*C7l 7 MUCH* 
UlillPlH « X«ld»«t TtW 47W% 77% 
Tfr^lc^ tst? 7 c*T7 i 



(c) #o (Tooth): 

7177WC7 77C5C7 7® 7j$7 7fa I 2ff*® 77^7 ^[77^w ^57£7 vs 17CS7 (.dRIcpi 1(# 

7*17 C7lT> 32f& #5 TtCT 5 1 7t77TO7 #5 Ij7l7 7Wt7 I 2f777t7 Pl*J[<p|(.«l TjTTfo, TjT 1 #® TflS 
f*ll7 18 77577 757J %®)77t7 *7% #a 7Wl7 I 

7t^577 *7lft #a T>t7 775771 C7*jM 75^7: 

(i) ^vs«i t^s (incisor): 4^ Tfe focii 71717 c^cl» $<psI TRT 771 

(ii) #0 (Canine): 4^ #s ftcsi 7t7t7 ct®t 77 1 

(iii) 'Sf£i5777 #o (Premolar): 4^ #» #57 777, 5777 ^»7 TT^st 7>7t 771 

(iv) CT77 #5 (Molar): 4^ #® Tl7J7*$ Wt vs C7T57 7J7W 771 












































































"511% i#5 HClJlC^ ^ItW*f #5 ^®Jt ^ I Slt’No^W >H^«H 

8fi> i#o, 4fi> C^H ^o, 8fi> t#o, 8fij C<W i#o ^ 0-4fi> '«llc^ e 1 «lt^> I 

llt'Ofl 9 &*T: Slf'ofiJ ilc.'ss Fo»ifi> W ll t «Jlc<P: 

(i) ^5: ^1% W*f; 

(ii) "35: 'anf^T R>'ow« Wt; 

(iii) sNt: *ffo»<T Wf i 


SlFslw T^S C4^I<1 ^S*ITO*T Rui *lR'o ^t«il: 


(i) cv»R>«t (Dentine) : il's fifth's wPG'i •TfW "“I® ^*lhh Rc<J ’IIS's i 


(ii) <*TCtm (Enamel) : *fer ^ 

wspn w#RiM« ^5iiw 

^J*lfth ^IC<P I iSMicaFI 
C©f^T 4>jHPmi>l *HW>, 

<M4WL> lift? Gpftl^B ta fcsft I 

(iii) W^t (Pulp) : GbfiJCHU 

Iwsfaft ^Ht W WtW WSJ^rt 
^s®t i «<Rr1^Br *f 5 rf^, f*t?it, 'Q 
<?m qiOTi ir<4)i|<terN ^TWT C®f^7 
^TsC*t 'Q 'oil%|c®r , i ^?T i 

(iv) (Cement) : 



far 5,09: *ffos<T 5RW 


^SrW 

TO/ ¥WI 
'SItfe 


tort 

C5T<jlc <! 1f] 'Sff^ 


^o^ir 






































































^ ^ toTO 




*tmt to? ^ wr w>PBh«> to® to mw i Pioit^ to?ij to ?ito 
to ^il><mwi tofi 

4. H*lto (Pharynx): 

TO? w*t i "^hto? cro> Hiu^ toto? "sraj %? c*ffc^ i 

5. ®uHf*i (Oesophagus): 

Htor cro hito# *tto hiPiHJo ?m «wiPi i '#0^5 toi? tot to 

oj|<p^v|<^l(,\ji C*iT<*l 

6 . (Stomach): 

'©isi'llfa <4?? ^Iwi* ?WTO i£R# to? ?ff©T ^T®t I 4? Sllft? 'Q C*lf*l?f®r I HlTOl#? 
siito wkh Hjtfto tor to i Hiroto cto « 2 » ?tto hihh*sm> 
to ?tfs Hto© w i »|ji15fi* tor cro <m to toro torsT to i 

7. (Intestine): 

HT^I#? TO? Wt TO i t£)f& 4^lT> TO Hil&ltHl tof I TO Tjfi) SfTO TO*T to®, *jgh© 
«^5i 

(i) (Small Intestine): 

to*# <ro *tto fto® to, totmr ?®ito , fTO ??m i , fTO tort tofi> 
toh to®, faeasro, c^rm « \ faewHiw ftoto <ro to#r ^ 

^f?um <ro ^r?ut*m tor *nm to® ^? i ItoniPn toft fto?m 4?*TOtTO? 
TOtH? ?? *nm cto i «fc*iwM to ^rito tors to? i ^iwm to 8srtto 

to^ ?F©f sfttor® wr srtm*, to? tom ??m i tom Hf?TO^>® tot T&TOt? cro* 

<PW I 

(ii) ^n«J (Large Intestine): 

(To? to *rto to^ 5 ctor wr ^*it ^rw i tofc toh to®, 
Pi<pK c<ph*i 'Q »HHii i Pi<pI(.»«i TOtf ?otc*ito?i ?ro *55 TOT? 'TOT st^fm sitm* i 
^ncflq *tlf? (.HIto ^?, 'sm frsf? ^? 4?? ?®T '®Rf «ftW I 

(h) 

cto^> tor? c*i? to© ^mto© ^pit to 1 


■*mr-i«, i§I«iR«sH- ^-io^r carf*!' 












































































»8 






toto- 

f 5 l'silp|- 


5.8.2 (Digestive 

glands): 

<?pr tofa ^ tor totow w?*t 

^Ti viM«W C <! nf^stf^Plt'^It: 

(a) (Salivary glands): 

■srt^C^ to OSft^St Wltolto Wft*l 
^ ^R?T « to ^ Cvsmst 
(’OlMlfiS^sif^l), w>liilc®i^ Ru> 4 <postN 
(to-to^FI#) <3^? Id^c^ Ret? 
t (totoltortosi) i 

^ toJCT ^ i CtoF f^8^» HH, WHl (saliva) ^tW 

toto i tort wr SiiiiRii toR» <£M«tl$»i i£r^? *to i 



'5gjmj#r 

^5|jm 

^G^TTST 


f^ST 5.10: cdfc<J>d^I 


(b) (Liver): 



^5 Sjf^ll 4<t Hi toTO> tolftl HfUSH tot *fto HR to WlW ^ I 

to Ito to® l Sffto to ’fW 1 fW t»ilRv5ei tol fc»f% I 


sfffojto miR&m ctot w i 4 cm 9mn (bile) ftto ^ i 9^shh ^tfk ^ 

i Rto bsK *N«to R 13 >*ii to, to: <*rc^ *»ii*i*i ^i^totto tot ^ i 

ito?' wt totor totor toto «tt^» i w?it ^ i to??T to 

H&fc $Hi to torftot^ i totot tonto tojwj w?um ^rtto tosr tor® ^ i to 
tore*! tocvuiiw sfcH h>zh \ 



4*IW 


■^tW: c«to>w to v ®i«p»i ?^?r Rto wt to 5 '® to to? osito® ^toltto to i 


HfusH ^tw: ^ to?pr fcto w i torero toj tor, toto*r, wiwtou«i « tow 
wt wto i ^ to totorcw wwr i tooMiw ^ch •iwi^im *ttotw 

wr ot i to^r cwt 4toi^r w& h\ \ ^ flwtw tow 


^oib- 









































































to, ^ iw <#to 




TOR I ^ktW '0|S('!»h StTO© <PW *£R\ *|(^W"I ^jRJ 

<PW I <£|^ *lRic<M , TOl <#*II<.<P<1 '01^*1 I (/P'i'll 'J>llfs( < P 'TOJ ^?T *TT I f*l'Q3 J 1 

opfal'sk TOW TO? *lfTO» ?*£?, ?f Bitot'S? ^iTOk’t *ltow TOTOf ?>£? i 

'auwftwi 4tro -?i^s to tow TOrato Hrr tom ^frot, ifrfro « 

'aUlWlPfol^t*! «Tl$dalt'&H*lfite TOttf fc®f? TO TO* tiK'Stl^olil TOttf C*W TOI?J TOT i 
?TS TOW ^c<plc'st<i TOTt TOT CTOf *ito Hl^c<plc'srw?i Pp^jSl W*T ^c<plc«r *ltos 

to to* *w4iio® to to i <am <m ^wioto TOt Iroto tof i 


(c) TOflTO (Pancreas): 

TOJtro TOF«i%r f^twr ^nKMm TOto to# toil^i <tototo 
■s#*tn?F W*tTOTOtft « <tc$<t $CTOT tolTOtft TOWN TOTi ^fk 

TOJtro wfroror 'Q \spsw3t stto tost to to i tojhot tojtto to? tom to 5 ^- 

TOflTOto to foeMHlW TO*f TO' I 

tojtto c«iw tojttoto t%s^® to i totmtoc? fNro, toc*tw « toi^to tow 
^ctof «rtwi tor TOto? *to, to? to* c^rotf®* tor <#*ttw ^twr toi 
TOI^Q TO-^lws TOM, to? J il*U v sl, C'iTO’f 2 f^!^ froTO TOT i ^TOg^RT to*T f^CTO 
y oi?|)H(.iKi TO# Wt 'siFs £kiil®t*?1ii toW* 1, (RSR: 'Q twgTO? ?M I 

%&m froror« toihj tost i£i town ^ ^t^f^fron tot to i 

(d) ’Utto^ (Gastric glands): 

wntotor tot? to? i (£i tor cro f?g^ ?? (tHro, ^rtorsr, M?tow) 

wnto tot ?t TOf TOT TO toffr?1 


(e) (Intestinal glands): 

^biw? tot? l^ito to» i 4 ajftr cro f^g^s w ^rrn ^>nto ^r i 

5.8.3 *TNJ %?It (Digestion of Food): 

CT ^5R <ll>llilR^ SfH^rn ^#R «l^«teW ^5T, TORTO^J TO 

%TOTtMf ^T ^^STI^T «£)R? 2TTTO ^t ^WlWtl ^TOlf^s tolfw TO 

CTOTCTO ^ ’rf^® ^?T, ‘'iftTO TO i 4 stf$m TO Sim 

?R«T ^JTOtTT '^TOfW ^?I <£Rv “TO^it ^ITO CTO TO^t^ f^s?' iTO ^5^ ^TTOT 
C^ITO C®TO TOn TO i WTO M ■'iftTO^s W %TOT^CTOJ CTO^ 

^■C*f WTO TO i 



































































































(a) ^ 9 lft 9 tfr: 

#® «torsi toj INpmr wr tor** cTO c^ $toi*i *ifl c i^® ^ i 
t£l TOTtstf^f CTO> TOR TO TOTOTO fTOt TO i TOTt ’ITOSTOFt 

WI TO I TOR TOrfro Rt TOI^slft *a|jl>ll^wer RTO Rt 4TO$3i TO? i 4fi> 

«nw vMcBiest < # e F© to i i^rw *nfai st csw®fa tor crot^i 9 ifro®jr 
toto 

■^pi^tTO^ (RW ^IIimj^j C 9 lfii*ShPi*i (Peristalsis) £iQ>TO v ®isHPr TO fro ‘TOH^k'® 
£lw*l <PW I C^nR><P *ilPi 9 IIWR C 9 !^ TO^faxp ^TvC<Plt?«i 'S SiTOcH 9 ! «pc« 1 1 TOJ3RJ *iNc*m 
fTO>TOTO^Ii TOR CTOt TOTO^tSRi 

(b) 9 tt^%^ ’tft’TO: 

9 tirot%© tot tor *i?r ^rogsrtfteR crop ’Uif^ <ir ^#® to i 4^ to 

£fTO <R ^TOM’JWl TO^ 5 '©t "TOT: 

4ft®: 4t*1® TORTOH<TOI <Ul<KlSfTOl TOTO®t 

(TO CTO, ftftR C*MPlWlC8Ht4 *l1tR C 9 l 9 lftt*T 9 # e t® TO 4R* 9 itTOl%s C 9 t 9 lft?R 

^ srto toj ®i$fer 9 rfro*r ^ tot i 

HCL 

ftftR FMfttHlWM -► ^iHr c*mPr 

C’Mft 5 ! (Pepsin): <TO TOCTO 4TO$3T, 'SIlfTOC* C®C8 ^ ^t ®C®tfTO 'S|j|v|$Wl 4ft® 

fro <rK ^ to, R <#r c 9 ! 9 ^® TO i 

C’i’tfTO 

Rifro-► 9 (% 9 i 9 i^5 

*lTOt 4R CtiAtrlvSItl TOT TORR5 9 ftTO%5 ’iftTO TO R i TO 6 ! 4TFR ’iftTOR TOJ 
RlfttR TO CTOT 4TOt^ TOR R I 

9 ll<pH^k'® Cult'll TO ^ 9 ltTO TO^lCR ft§^® TO I 9 tlTOl%T '!TO$ TOrIom 

« sirto 4R <£Het$w4 Hrr tot rr Iror r:ss R^t® to i 4 cr rrto r R$3r 

(chyme) TOT i 4^ "TO 'oi<.*i<ptS| RCTO ^crI 4R TOIIiJrI C^r RC3 ^5TO £lCTO RM i 

(c) 9 rtt 9 tt^: 

9 nro^t cto> 9 nro® ^\(.m I^qt^bto stm to i 4 toi ^?um <ro 4^ ^1% 

1 4^ 9 IIM»<I»1 «I««M SMlro TO 1 9 ltWWR 

























































































, #tT, *lf%' 5 tt^ 




to *rarat <fiw -5*tus <?rtw 

<*ra? W^MC^fe 9 l^ 9 tN> ^ ^?f l 

^ csic^» tow top ^?r i i£ifi> '»i§)ii 
*IIug^ ^tffra <pw ’IflMlws ^c<il^t <pw c.'olc s n i 
Pte-®^ ^Itotw *tlto 

^c«n to*R®r Pi^c^ra 
f&'iMH i °iRc*raf •rtw i£)«i«ti^c a )<i <M'S( ^rsirast 
tsfij to-^ram ^fwt i ^ wi? 
^TSP’tPf C^Wf *1HIWH OTSIfir TOt ^ ^ TtHm 
*lf?T e Fs'^?r i cii^RcSfW "tl^tw ^ nhl’Jt.'nlw* Coes 
<Pllf5 i£)Pl\!s (£1^ fjj^Ncci *lto» <K<1 I 


tot 


wito 



c^Wf 


«ntFiw 


*mtorra 


fear 5.11: Ja?l^s 'Q 

C“1W 


Tpjif^ i£ito + to<w 


^reum raw wraith, ^% 9 fw « fipito i£Metit>i sitc^i ^ito raw ^rtto 
^ttotW, •Ul*d3*r « ttot ansrltvi «n^ I ^sflipra* ’Ito^fvs 
^srtto ^iwo fipitora ^Ittoi cocs «>ui>ii$mi 4to ^ ?m w*tSto *ito» ^ra 1 

fSplto 

-► «Ul>|ftcril + TRW tf^WSlt® 

^ijlultwet w ‘Hrara ’Itoo ra*cra 1 

'auNtew* 

cw-► 


-a 

0 

or 


*1^11^0 ^tt^fT CfW: ^<stlc«i ^ *rawra rafajt ^P[4olM »£Mettoi* Q>?il?i 
^^ra^r, c*llra c tcrafflj ratrattoratw rafrarato^ra 1 ^Icem 'sp^ogsrtfk^'SRp^o ^©tl^ra^ra 
'aitwjwra 'sjeot sfwPf^ ^rc*t rattra> 1 4tra> Itot raw, «itra raw Itora 1 £tf^fi> 

towra "sittow 'ui^Ib^ih raiw ^itoi-etH^ ratsra fa>Pra> raiPr tor ’itoRJ'® rattra> 1 
tot tot tor rarapra ttowra snftowra ^ira^ra ^Pr *n?r 4ra? ratfra^iM <#*irarasi< 
eeTf ^rara^i 

<*rcra rato% ^cra Prat ^ ra^cra 1 ^ Prat to c*nfw ra$ rafe® ^iw 1 
cswnsfra ’fs ’fs ra*tt towra ^uttortw wito -$& st^tw ^ito to ratf^o 
wgteo to 1 c^tw ^i2ttrat*ra *ra towt ^to <?iw tto ^ ^ira 1 






























































































iibr 

sRtf^s ^Q~m snft? tpr *?% m*f 
*M' 4 c<p «iPi<p| <u.«i i «iPi<pI , *lt^!J %*IMH ^1 ?)<)?) te. <pc?) c<plc*) rfTc^ ci?) <£R^ *jfw *t^f 
*«<2|lc'© PpCS ^TI c<phc«1 C*ffc^ I 

(d) 

c^t nwuiFte f^rr <rt^ w «ftOT warn 
?m ot *nft », ^©r c*nfw ^ 1 ^©rw wt «*ro $fs 

'fl*i' 8 tl , R>i 1 <s*rc ^§ c 5 ^ ^nn wf 'S *nft c*tN«t ^c?r ^ ^hi^Pi's 1 wi 

, *ft'iT xi^vs "SIM 9 # e t^s ^?T 1 ^ "sjoT a)«iMttl ^Sfsjt sffi ^ 5 ^ 2 lci)l'st*i*ic x sl fel 

c^^?i^n?fi 

^t€lwt: c*ttfw *itw$?r csmc&tsrnsfcsr <rt ^©fw *e*# w ^rtftwt 1 

sfarn 1 <?FtoRr csrts&tstm f^§^® iiH«ti^c>M wnf^©m 
?m , #tT *# c t'® 1 < 7 FR '©uM$c»il 4 pfv 5 , |WTSf, 4 t*n 5 fiT’TT^T 

<ro wr* fife* tot *\us ^ 4?ft csrnfttsw f^§^© 

£f®n^ ^tf^, <%$ ^ ^ 1 cstrcfcrsfm c^m^nr wj?tt 'Q 

<PW '©M WT CIW?) ^ 1 % ’MClJ I 


5.9 V °(I(« 1 < P WOt 

wum ^rac«t ^*n?rr ^*n?rr Pi#if^© c?rm <?r*it cro 1 cw?: 

(a) '©)et)4'©l (Dyspepsia): 

«nf% 1 w ^t^«t w ^ wsr ^ 1 cw: 
?rsgm, frorst, wm c<rm, «ii^tiiw?i wut 

C*tU>^ ^*fc3?T ^lt, *pHt, C 5 # 'SJCT ^QTIt, ^s?t, ^ ^t 

^QTit, ^it, 05^ ^t— 1 ’tt^i^t ^r msra' 

wsr ^f^ft <7f*ir fes *m \ <*iw nm*\ «urf^ ^r «tt^, ^q 
^tt c’f'if^ 'sjmrn 1 

'©I'^l'-fsl f^W't ^t?T ^ <P?)C^© ^ ^t '5^It: C'©l'8t«i ^ ^?it, '©ilc^s '©ilc^s v ©lc®il'©lc^ 

f&R«l ! *ttQTIt, ^lR^.1?) <P?)I, £|c?)l'8tc*l 'o|'^] ,, f'©l?l <f»l?lH <PC?) vatelc?)?) '©I^<ll5l 

&IK ^QJ It 1 ^ W, ^M>IN WOm 

'©i)li3lc<p?i «r*)»cH?) Pi 6 ! ^Ilc<p i '©l^ i>fiic*tT*f ^^c^i <iPt ^co ^i^etc*)?) ^c'©! v ©)^[R*ft 


*o)1r 












































































ana, Rft <sa? RftRta 5 


^ RR 4R° Rt>ft^s 'Q^CR W ^R*|R RT RR, '©kt«1 C# Rf a*CR CRl%a* atRRnstCR ftff© 

aca i anaa wwm ^»t w at ^ca attf 'sut^f^'s apsRicai 

(b) rN“R (Dysentery): 

Entamoeba histolytica RtRR 5 ^a* RRCRa CS|l(j5lc'stl-?il, ftcRRt (Shigella) «ilaa> ^a* aac«ia 

<ui<pciJ9iii ^sjift #at<ia ^iwt asnam ^a i aa aa aa^im, rcrr atca csftrt caa 
^q% crc 5 aiai, rrr cs^rr^ acaa atca a$ at^ar <£ia* ww at ^at 
'oilaMii CRtCRa R^R I ^>IIVMa ^CR Rwil'stC'i RRtR*f ^R^Rtfl ftfts,RR aja*Rt asRff© ^R, aRaR 
RRRRC15t ftftsRl Rt aait RCR RtRRFF 'ste RtCR I 

4 cam RfowlCR Rt RRff© RCR ^®t ^CRl: ftfR Rift RR RRl, RRRaftf « 'SRRR ^SR^CR 
Rift ftCR C^o RRl, RR WtCRR RR RRR ftCR 'olCRMW CRtat, RtmFPW RRRRI 
Wtm RRl, Rl^atR aflCR « RHRlRR 'olCRMW ^CR CRSat i 

(c) ta>l&a>l$«u (Constipation): 

4 fi> caveat ftcaa aacaa cam aa i aaa ancar rrrri ^a ft?at ^ at ^rq caft fta 
rrrrt aa at, 4 waica* RRt aa can&Ftftaj i fafta aaacR can&aaftaj are Rica, crrr 
RRRRR CaR C5CR atRCR, ^IRRJ RRjKR CRCas ^ftRUlR Rift CRlfw aCR, C^fifta* 
Rifta Raj ftca ricrr ^rRtaj wr %a fca Rare rr care caft Rift cRifts acR i ^itata 
RftRR at rrcr, ^riftias mmcaicR, c#ra RkacRft mreiftcaa ^aata %a %a a?ffire 
aCR, alwet at 'oil-l^s RRR Rl CRCR9 caR&aRftaj a'QRlR aalaal ' 0 |<.«i<pkCR CRC® RR i 

casftasiftcaR anaca rr a^aiaa* aa i wr crc 5 wR^sam war, cr§ rjri ^ rri 
aam ^aftaftla* asi^ftata aa i ftacaalft caa&aRftaj cacasalftalaaftfta^tftR^ta^ft 

Rica i 'Rlala RftRla* Rifta fi^SRtaaa ftfta as^Ra r^r ftcRtR casftaslftaj rc® Rica i 
casftasiftaj rcr ftft^Rcam RaRfRa r^ri ^ftmicaa aRs? i 

^ catR Rftanca at amc^ aca m acRt: ^t“ip RRR Rt^at, Rp Rift rr rri, ftafw 
RRsRaftt, asrtcRR, RtacasR, cR^a, asrm, rsrri, dcR, ^rirrr, ami ^sjtft RIqri i ftafts rr 
W fCRa W»jm RRt, -#RRR asnojlR Rc® C^lRt i 

(d) Rjlftia» « cRRftas 'RiRRR (Gastric and Peptic ulcer): 

^hrrRrrc® cacancRi ^ftcRftaRat^taaftft^a ^arnacaa w catana i cRRft^^TRRR 
^ rrc® RtRjRifta epical ^f?c*R ^hrrr cataiR i caft aft Ria>m%® aa ^»Rcr ^stc^ Rjrf^a> 
% aaRRR, ft'sc^Rtca rcr ft'scsaiR ^irrr rri aa i ftafta aca rrjsrcR ^ftaa rcr 
























































































erkkeaH 

ai^^w msa ^atkaa ^ t£ra? ka ata 4 ^sia^at ata*w ®r at ^fa® 
fro ata**a# at mar a*wa ?jfk aw caak® maata aw atw 1 ®w ktoalksskt aka 
'SatWa (l 951 -a®ata) « ^Jtf% *||4lMH (1937-^lH) awa«tta aflat Caw, *ltWt ^R, 
®mtai®t ataia at'eat, kaswr at ^F&t ^®ttk caak® ^Maiw« kataa* ^3 ®iaj®a 
£fata <t>l<H Helicobacter pylori (a?c,a»ca H. pylori ) atwa ^ask ‘ul^cok^l i ^staj '»kl 
2005 atw wN®tca ktoaiRwii/i c*iic«q«i awta at® <pwa i mw ®tat awt, *it^i%r 
^§k ai^icifik^ mtfaw (pH 1 . 5 - 3 . 5 ) wtwt <«i<KiJQiii ka*w atw at i ®fa ataat aata 
awta ®taj aflk at4ta tot h. pylori <ui<Ki>Riii kkw wt ata a*w caato ^iMaiw 
iRafawai (^waj, ^ <ui<pt5k*ii w 'sitaata a*w aa, 4 caw atas’sto aafafa® 
aw atwi ®k at*fia ®k tota ^Hw« kaa awti* alk fei%?H, at aa i) 

caato «im*ih catca at*ttaa® caka k<? akt aataa, ato ^ak kaw ajat 
'sn^'o aa i aikr cak at 'oiR>k« wwita atar caw ajat ate® i maata atataw aw ak 
aw atw i aHwl aWeaf ak ^a? awa atea a^ k4® aa i <£lc®l J i<pi4 (Endoscopy) at 
wkaia <£m-caa atwt 4 caw tor awt am \ 

*3 earn cm® ^jw at®w aw at amw aw ^t awt: kak® aasrakrataj 5taaawt,®ifw 
w*r 4a* aiat® ataj akata amt i ftot ^r, aka 4a* awt caw ®twt kaaaa 
ateat ata i kak® atar siaa aarn, a#, RmiwU ^®nk kw *im4 w kw 
sicaierCH ^bklua ■ p taR4^*il^ kk^rtta in cawsit^caR^at^^i w’siHk 
'Q v Qi)iwc*i^ ®dk^k m^rat ct kw c < ic?ik ®t m^rt, ^ik c<pS h. pylori kc?r 
' 3 r°i 5 k® ^®m wm kaa < n«Ra cat^t ^(cat^ik 'oicni ma at i ^ta ^4 '»iiwic , tj?r 

waj kaa csrca ®ikta wm < it*tt < # i t kk^,ac®a *taia*f tvii®iw4 akaj c^Rsr ak^ 
mrf^matk® cm® ma i 

(e) mfcaakakka (Appendicitis): 

c’RSa ^®ta kc®a to ^wia totcaa atw mcaafew W atw i ^ m*gaa mancaa 
*3ask aw i mwafm^a awatHa a^tma mtcaakai^ka ^ i ^ catw staw alto 
■ptakc® ajat ®t^a aa ^a? ajat i ^[ a^ata <pc^<p a*5ta mar ^aca<^a ^®ta kc® ata ata i 
^atwr, ak, (atotkaj ^®itk ^aa< caat caa i 

*3 catwa 2 ik><Mw cat%® a® ^i®Mk a^a ^ta caatw ma i wt^Raa aata4^afft 
cat%® aiaai^tw ^a? snatma aajkk^ata atwr mtwator ®raatat?ta aja^ar 
a^aw aw • ®oRaakc^a a^a^a atara® aw ^k iw caw area ^a? cakta war atatai® 
war aw area, ^aak aa 5 ® aw atca i 


*o)1r 
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T® CTO: 


r$w« c*n*mit* TO to i to«w* «iw TOtfro flror c*rtw i froRr to 
STl^TO ®TCW CTOfft, JJvsIfPl 'S twtfft TO#ft ftCTO TO TOT I TOtf C*tc5 TOT, 

^TOT*f, TOTO, C*tO> TOf^CTO, TOf TOf TO, TOfft, TOTO ^fp, C<TT% C&TOT TOTOt 
^TOT, TOTOt C^rt Cffs?It, TO-*ft ^T TOST, C’TS <IW TO fC*T t®Jffa ^TO< CTO 
to i f*f^ to to ®ttof to?t w to 4TOf% TO-TO fro «fro ®TO i 


c?rt% to *tftar to c*tc5 ®ro f% ^r ®r tot to i to *tftoi?r ^fro fro ^rt'GTrr cto 

TOiro wf ^snf ^ffroro c*to to i 


®rtro® ^i% ®tot "511% ^jttot TOro§ *rfw to i *rfw toj I^pto TOnst to i 
^fot wff ^kt toto ®i®pt *tc® c®mt, ®to to tototot ctot, tototo® 
totot toto tot, *nf*r TO «tt to? ®ro fro TOTOlfw ?t TOT ^T TO?TT t®J# 

TOTO®t «RW TO 4 OUt«t 2ff®CTO TO I 


(g) vTOfrol (Diarrhoea): 

f^T W®® fTOTO TO«Tt TOTOT TO, ’TO TO TOfTOt TOTO TOT TO TOC® TO i 
TO TO^t TOJCTO TO%t TO TO, TO ^TtTOTO f*P3^t 4C® T^® <FtfTO TO TO i TORill 
■TOT CWT^fa CTO C^IC^ “TO TO? TO^ C<lf?lCiJ TOT, WK?1 ^Ttf^T <K*I TO, CTO^t TJTOT TOT *TC® 1 
TO CTO *llft TO? TOCTO TOTOT CTOtt CTO 1 4 TORT TOTO fsfwtt TOT TO TOT CTOsft TOT'S 
(RTC® ’TO 1 

TO TO TO®TO TOTOT ^TOT, TOTO ^T TOTT, faTOTO TOT, *pt 'S fTOT ^jfTO TOTOT, 
CTOTO TOR <JTO TOTO, CTO TO TOTO t®#T TOf^TO ^TO< 1 4 TORT CTO^T TO?T TO 
*11% f$TOC®t CTO TO TO, ft’JsT TOTO ^f*T TO ®^[ TOTO TO 1 TO?® TO?® CTO^T fTO?®TO 
TO "TO 1 

Tjfros TOt% TO TOTO, TOf%-TO, CTO?TO TOTO CTO, TOTO-TOTOT TOTO TOTO, 

TO^rfwm to» toto cto 4 cto Irom tocto toh^t c^t totto i 

TOfrof CTOTO TO 5 ^ CTO tro TOs TOTOTOf® ^tto cto%to toto toto^t totocto ^toc® 
TO I TOMTOH TOTO TOTOtcror TOTCTO& TOSTO TOTO TO?T, TOIC<K $<1 TOC?T TOITOTOT TOTOCTO^ 

frorro cror totto i $ troro totoIT totoi^ totoc® tot i Itorj stctoto TOf®c®^ tot^t 

TOTOCTO TO 1 C®TOTO tc®T’lC<TOf®C® «^1'»IC<1 TOm TOTlt^ ^®f% TOT TO ®r CTO^ I 

TOetf® TOT TOT^T TOC^T TO TOT^T ^TOR® TOTO i <*& 9f5\$ TOf^, 50 TO TOTO 
TO-i'b, -fWwPr- s>^r-io?r o#r 
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3®t, 4 <j> f^# wr ftto ^ ft»f% ^<rr ^rm i >itn% ^mn^ra ?m c*r 
tol^Tt <JNt Tiwm ^5t ^Tt: *Tt^Tt WIW ^ ^ ^S?It ’IW C<Tt%^ 

c<rr% ^ ^ft'q ^uNt^f ^rt'GTrr ^r wf«^n, f*pj c<ft%^ <jw?i 

•*it'3'?rfcs ^ i c^t%^ f^raf^s c$u$ i wrsrfwt '^jt'QTrr^ ^'Q 

<*R> ^ I 

^uttoto, csrfttormt £t^ #^<5 m\ wr?rf%?rr ^ * i c<#t m, 

^ Tflft W '8|«U'0V| l C^f5t «lt^TSrf^ CTt$ 82 lt t^t? lc t ^ 

c<rK?m tom i w ^gra 

^5f I 





^1W: C^mt ¥W ~5f$ G£lto^ fc®t% <F<T l ^TNt? ^IJH% ^tt^S 

WSftost ctom C*mrKm ^*l*Wl W i 

V___ J 



1. "#fW <^R> ^tw ^S«T? 

2. ^1J ^SfvcTf^U^tTf ^Tf^Sf ^ tofr? 

3 . ^ *ftto<rto #t? 

4. ^t? 




5. <1tWRt Gift C^f ^?f? 


*o)tr 
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1. fi>2PT5 mU'S^ ’t&'T ^®fat I 

2 . c^n i 

‘IgpHlbft 2t^J 

1. m^r to<f Rww w? 

¥St < GFlf^T 
*t. c^r ^. *i$rf*r?rm 

2 . c^tf^pr^i- 

i. ^l$U|lWtM« WsfW 

ii. >IM*pIM« 'V||l3R»tN!> 

iii. c«i1cr<i 

Trf^? 

i 'Q ii *f. i 'S iii 
’t. ii « iii ^f. i, ii 'G iii 

ftt&S *ftv5 3 'Q 4 *TW Sftrfa '5'83 l * 3 4 * * * * lt'S I 

5iM osT^rt *ttc*i wr <a*it 9 t^® w*r 

pt (mr^Fft t^wr i 

3. *lHerMH Fo&lftiMil ^4 

‘«*r *i. W$fm 1%’ 

«t. FoSiPm 1%’ ^. F^ifviH l %’ 

4. *lH*MH C?lNfr slFoMlW c^s ^£4- 

i. 

ii. *1 

iii. 'sjeffT ^ 

to?r 

(^) i 'S ii 0*0 i 'G iii («t) ii 'Q iii (^) i, ii « iii 
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#<rfTOR 



1. \5. Wl f*ic*i4 TOtTOR ' 5 T 5 T5T *lcwTO <plosr ’IcwWRtCR ' 5 T 5 RT ^|l>M I R7R> 'sR 
CTO5 I 'aMjftt* TO Cfe>|U'»|^ CTOR TO>R ^R TOR 4TOR 

twf^o C^STmt^ I CM TO TO4> SjpafttM 'SICM4“ M44 TOT 4 >J 14 V ® 'Q CRTOpft TOC'S 

TO I 

cro toIR *m cro; TOcRcro totor tos? 

*r. vBbbviiw^i *Wto wr» #t cm r? ^rr^tTt to \ 

«t. TOjTOiTOl CTO WCW « ^fw TOW WTO? TO 5 ! TO^Tt TO i 

R. ^%<R TO'slfaTO CTO WTO TOR TO^TTO TOJ SfCRW TO? 

TOtTO TO3 I 


2. $TOR TO TOCTO TO TOttCTO TOt^TO TOJ TOTORaR ’tiro TO©t TOR 
TO CWR TO° fR TOTO TOat, fR 'Q "TO TO^ i 4 RRRJt RRTTOR fTO 4TOR 
TOtTO^fww TOTOR TOR i f^R TO^ TO' RtTOR ^t%TO 
%TOR TOTOtCTO TOR*f %RR i 


TO #t? 

< ^%TO TO TOWRTOfR ^TOR #t? TORTt TO i 

R. troro toi%t TORtcro TOwtiR torjr TOR TOW to i 
r. ^Mcro ^toto^Rcto Rrorof ^tor to i 
































































< lf?R3 5 T 



151-qcnwji 'qfa=l«(l'e»31*i WRUlt i fcfath *ttt^ « 

*rf^» opr <0^ ^w* cssfa '=rif& <$& w *ttft 

^Hf *R»f TJ*T OlOT *M®t? C*flfcfO?t CWT e|^® ^IRT tStteRT RR«! 

RCR tw»iPi ’PlR fifralapfa i ^H-qcnw, Hfii^*i el&?lt wlwtwi ' s rt®t »W 

Swoi^, ®iHl^«1W4 <£&$. ft^ST '«l*pw (s l 'TOT I 


$ 

or 


^fi#*fRR »ll*MCHWfl *Rrf® 4 R*0lOTT 'PlWlW I 
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#<rfwR 



4$ wm m *wt: 


• *fmt g sn^r^twr wmtt *tm i 

• 'Q ^nt^ra" ^TNirr i 

• *nft g «ifSter *ri< c*tm ertt^rr g 4<t £iwm%i^t wm *trr i 

• wwi^tsfWR wr R«fat *ti?K i 

• Sfisti ' p ttf% G *lffe? ‘ 5 #^ 7 T G 4R Slcillet^iivsf ^XMJt <P<JC^> *tm l 

• enwwR g wi< it w<r i 

• etFWfsT wr feraw si^rwr rriw rrr i 

• gk^qin i3R# «J%£fWRr%f W^WW 'st "spURR <p<ig^ RIRR i 

• £Ig*rgh?i *iftat rrr^ rrr i 

• fi#i^ r?r^wr rrr RMt rriw rrr i 

• R^ ^RRfWR RRs? RJRlJt <mg^ rrr i 

• Rf%^ ri^r (Rf*l% RTNXt <P3G^ RRR i 

• r^ s[*f £#r%r ^rr 1%f% <pc?i r^b R<iIm <mg^ rirr i 

• R^RfWR 4R? 4R RR!teH> RRRR^T R*# RRF» RRR i 

• fW 3$ WsjspR fW R*# RR1W RtRR i 

• ^Rf*fc©R g rrst Rcfat <^<10^ RR^ I 

• ^f*w Rfcws^stw ot rr fro rkr 'aifowifavs ^t few rrw; rrr i 

• R^ W3MW ^bftRR ^fwl fRftSRR RIRR i 

• WR*f R^tR RXNJt RRTC^ RRR i 

• rrprr&ripr £j<pi<K.'»i, '% 5 rt, ^RwiR^si g wpRRjffw r* c fRt <p?u, v i) RR<i i 

• R^ WWW (RRPTCRjRWR 'ffsRR t%£R''f ^G'© RRR I 

• RSI WRWltRR^RR RRRR G <p®il<p®i RJtRjt RRT© RRR i 

• ^f*t® wififc crisrr r^r, wrr, r%srr g afew fRssRR rrcr rrr i 

• #iec? rw RtRtR ^RR fRssRR rr?w rrr i 

• fR-rtRRs wrr ^r? rIRwr rr <m\*i g rpprrS RfRRtR rrf© 4R? ^ 
wRtw RfRRtR^© r^rr g rmrmi? f%stRR rrs^ rrr i 

• R^wtw <m\ 9 \ G rrto# RRR i 

• 'SRf^SW R’R RffR 'SWJ t^Wf W<f i£|R? '0| r ljC<P RW^T <MG^> ’IRR I 
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#CR RtRRRR 


6.1 'S *f|f% 


Rtfro *»irr to #rr i <#r tot #r fe© to Rt i TORt RtfR, cfetRtro #toto 
cfe fe, cfetTORR RroRt 90 TOt RtfR i 4 rto;^ Rife to ri^r 5 rri 
to to i RtfRR rIrto rto crcr cRttRRfro r?3>B© to to #8 crc© ricr i ©riwi 
S fecHti cro; r© tRRfe feRt to, Rfe tor to crrcrt rr to to i $feTOti> 
RtfRR toir% fwRSRR r*it ^c?rTOtRj to!: 

(a) CRtC&IRtWR R'Rh RtTO RtfRR R^'R C*i R°^B© CRtC&IRfWR^ (RRc^ 

r!to feR o# Rt to Rift rtoiwr rffri rrc© to i 

(b) TORR « RRRRRSCCSRR Rfe Rt*[ RtRC© RfeRTOl RtfR RRRRR ffe© RRt 

rrto i ^wrjI; ^ wfe to to ^1fe3 ^nf% crr ffe to i 

(c) RtfR 4R# tETOf i fRRfe tor* ftfoiiR riIrr ^ ^RfR%r i 

(d) ^Itor r*r « rtcr Rtfro ifet rcto i 

^rr snsr to ^%r ^)«w« ^trj tort% RtfR ctor to? <^©iw rr? ^f%R rrr© 
■^crr rtto riB crr* ^rtf% crrr to i 3fi> Rfet rIhiRi©©^ c*irr to torr 
to 1 srigsut frofi; to ^toRmrr, rttrr to? ©tf%gRR 1 

(a) TOl<lfcRRR (Imbibition): 

TO R-® ^|R*RT R*fe TO RR© Rife ^ RR&R R?sB RtfR (fe CTO I TORT 
WtfR, <PR«vbfeR' i tfeRr^ 1 tfeRR<WTRR<^(R?I, R^tfeRR^RlfR 
C&CR fe^ I 4 Rft*TO* TO^fRRR RCR 1 (TOTO> fe, fet^R- RTO fe^fe 
(RlfeR) RR< 1 TO TOR RRKRr R?TOf RCR ©T ^ CR?T, TOR Wl Rfe?T WRR 
R^B's $«l RR 1 C^RRlfR 'S CRKStffRR R^RIR^R^t ‘5'STTR ^Rl^fR*R RUrR RlR 
C*rRR TO TO ^ I RrfR C*ttWR ^ W Rfe i 

(b) RJtRR (Diffusion): 

TOR 4R* (RRCR ^[RfR CRR fe TO TOT TO ^fel RR l TOR ^R ^5 TO 
RlTOR ^fTO RCvS i i£|R> gjtR Rlffe fe (RTO fe RCRJ^ ?RRR RtfR fe 

TO RR i « ffiro Rrf^® fel Rtffe fe to (Tor i ^fffertw 

RJtRR RCR i ^<pB (.©1© £lt|Rt (Physical process) I CR 2(%RR RtsilCR CTORt ^CTO 
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wi c#i ^ «tt® m<$ ^um sttot <rc*r i 

^mtati « ^rp?s% m?\ c^n?rr <msf<r c#r vm^rpts wi c^ ^ 

to* Jai<i(,4<i ^jxito ^sm #m wiw ^jm m 1 

'G 5fl<lG<M ^IH 7 ! T5TC‘ 5 t<]' ‘ !> M<wg < p ^Tfd 7 ! T>f' s t STICKS (Diffusion pressure deficit) i “dRsT^ 

tviwif*H m ^rfeto wr *rto ^tisffc c^m *ttp*i3' <?m c«n^ 

' 5 ttf 7 r u 3 c*i C 7 ?^ I <iT^ \Slv 8 CH 3 ' 5 ttt% C*IT^ c t ^JT*i(.« 1<1 I 



<*TW^1W 


r 


^tw : st %m *to 5C t I 


"\ 


: i£|<pfi 5 C^f 5 ^lf& <ir^? v sil^£>?i ^t c<ic<plc*if i 

sft^ stow <ff to 5 ** ^rfto cijot *iwit w«rr tor <rt 

V_ _y 


(c) 'oifcii| < i e t (Osmosis): 

«iR>4j<i e t #t, cto R* r wm? c^mt f% c*$m <?r c^mm ^ w *rttoa toto 
Rta <wr, fafsH *m s*R?r «rm totototf w* ^to?t ^r to 1 ^ ^to?r 
toto to ^r fto<T sror Rfto to to^r (Tftto c^ i c^ 7 ? 

s fm <? ff^^ 9 fm? to4to>^rf%£!Gto3)ii stton 4 sritom^lto 
to> c 5 ^ tor w ^<r i 4 toto #w c^m W's *BHMi3Rt's'Q ^r5Tc=rr 

to i to # to Wt tor?' to to? 5^ toR, to# tototo tot (Selectively 

permeable membrane) Rg*i Wt^lM tof to, v ®K(, a i R^cto tolR tjItj to (to * 1 *^ ■’ito 
5«J 'sflto 1 to 5 ^ to to? 'Jah<p^® ^ to ^•iC'^’Si to^ tofi> ^<i^i|)c«^T) “to ftcii 'tofM 
<p?il ^cn, JaN<p ^afl' Sw> ^*sc x 9?i Ja^c'f?' Rc<p sRlR^s 1 ^5"hc<p?i 

sRtf^s 

^srf^g^cf st^s?rf ^®Tl ^?r 1 





^tw : C^m cm? <& 1OT I 

: iff^t^s wt^[, c p iI5R j i, < drf%, fc>M 1 
^ %?r ^Ht's 1 am ^ 1 


*o)tr 












































































































#t<r *tfro«T *** 

6.2 'Q Wf C*tM 

<#r c*im « wt c*im ^ £t%?rt?r ^ i uhchmi* 

*i1f^ 0*^*1 ■ j i j Hc<p 'oilc , t «th^ i 

(a) *rtft C*tm«r: 

^ItalsH'olw ' 5 It i 0C s r ailfiSs fosRfa* *tlR (capillary water) C“ffa*t <pw i 

slt'^K.'i^ «p(.«i *m$ c<p|« ^jh«t u'ffl' «iii5l's^ ^R> ^?r, <*Rf «p(. e i 9 Ht*t?r wh csic^ *ltf^ ^ 

<?ro?r Rff *nf^> i m ^R> «iw 

vofa *ttC*t?T ^t Ru>S (SlE^ *ilR d>C1 OTf I ^Jf' 9 f 7 T 'EM *l|l5R> ^*1 ^iwN *N% 





ftar 6.oi: *!1ft c*tm « 

^ iw C5tw it t%^^?ri $ co iw■*i^to"snfi^r<#r *mmiw 

*to5 i ^ <sie^ \siwiw ^si^g^cf \g gj^nn 4 *itf^ to*i tot i i<fTO' 

C$C$ <#T TJCSRT (Cortex) 8fm TO i 4 TOte CTO C«K?F CTOtTO' 

(cell to cell osmosis) *t**rf^ ^T i <£|^'olcq “ p ft1% ^*<Oo'9<P 'S <P®l1 

(Vascular bundles) C’ffc^ ^TtTT i *ttR 9 ff?H3»T <p«il^ C*ffE^ C 5 !^ '©t 'srl^C'i^ <P®ii^ 

^IWJE 5 ! f^t<.<P 9 fft*ra Rw SHIR'S ^s ^llc<P i ‘fl'slw *ltR RRsi x fNf-SMMT 3,c*i 


elHR'fcH- SsiST-io'ST GSlf'l' 





















































i'SO 




'Sfecis *tro c^ffc* *i* i 4 to* c* tp 5 !^ silt 5 *! tot to* c**m tot!, 'aifea'q* 

'Q SJC 5 *** I 

(b) *fi* TO CTO: 

^3few *tifi* *tc* fi 5 ^ *fi»<M *fi* *** c*!** to*, fi^ *** s^iwN fro c*rtfii> 
TOf^ ^fr® "^gc** ^sjto** cro fi'siw ^i*3«t3 ; c*!!** ^**3* %*c* to? to* i *fi* *** 
c*rtfw ** to* %*c* i cro* stto® ijfi $*ttc* to to, fi%* cro*« *fe* cro* \ 

fife 5 * CTO (Passive absorption): $ta* 4 Stfe*t* 5flMl*l $VMl$fi»H 'Q *feg** 

silt 5 *!* to cro* to*, cro*r fi*t#t* *1§* w** ** *f i 

CTO (Active absorption): •*)&*) (.•Ihc* *fi©t v^ef TOJ CTO*I ^** 

fi*f^k *1%* stc*t** ** i 

6.2.1 *lfe***i: 

^fec* *fi*** *ro *ifl> <ro c*ftfe® *ifi « *fi* to 4*5 *iro sp^©^® to* 
wmm> pt* 1 to*! *tfi, c*mm*i *!to* *nfi 4*5 ^tf^r to ^fec** *tro 
C*fkl« 1 i*t*, £<?!**> -ife 4*5 ^pi'st l>tc** WT C^ 5 !*** SIvscki *!TO c*fta *f* <ic«i 

fi'sal^kl *!**! <K**11 4^!^ *1TO ‘ s ttf% C’ifelC* C**(C* *T*J 2$*$5 ** 1 £|^s *f*J vSl'SGIS 

fife* 4 *ito *ifi* to to* euro* fi^j 1 ^ to curoc** Pnhm* toc* 

2f*tfes **1 ^fec** fife* £** C*fi CKTO* fifcp TOC* fi’tffe fi?* 5 4*^ TO '5TOT 
<PW l SlvscKl fiCE* fic** CTt 5 t^ s C s ll fit5* fic^ 5 , ^5*C* ^CSlfi's ^W*tCS|t fic<P 

^fec** TOt*tfii 4TOt* *5C5lfe© **fi^C*t $*C* *! fits M(4lMl fe* 5 Sf*tfes ** I 

$fec* *tfi**C** 

*fi***^f4TOft* c<MWl **t^fi 7 *W’®*i *lfi 'Q *tfiw «n<K.'-R ©«ilo«i(.<p 

^Iwr *firo **t ** 1 *ifi « *fiw toj* ** fwfift ’ffin* 

TOC** 1 4$ *nfi 4*5 *fiw **f< ^te* TOf ^ItTO *C* C**|CTO fifiTO* 

fic* (*^® TO 1 4'SRI *lfi 4*5 *fesf **«t *fi*** 1 ^TOI* fro *lfi 'Q *f*5f 

TO C*lfe® To ^ifero silt 5 *!* *c5c^* **ff fic* «rl^W>l C«WW C’ffit* 4*5 £(TO* 

cro* to ^tc* ^tc* *mm fee* c^ffc* 1 c**tc* *t*j ^®fi ** 1 *fet cro 5 M* *t*j 
optTO* feror fic* %fro* fife* ^ 5 c*i cfc *t* 1 *ror witc** cro* *r qptcro* 
feror cror toc* *^* to c*c* ^fec** fgf TO*ife® 1 4 w*j **r *t* *fi*** %fe* 

#*C* 4*fi '®l x sj^s fP^TOt 5 *! 


*o$1r 




























































































*o*}r 






*llR 'S ^Ref (Translocation of water and minarals): 

'Q TOW ftfSt « CTOft I 'S|R>4| < H £tf|sTO $fPt 
CTOs ^«T *ltR C’ffa't i TOIt«u £f*fTO 4 <p|«rli> ^ i TOMlf*t ^5fPf 

c*TOs slwIeRR *lR®t cfW i 'ai<i' t U ^Ref cTOcH* 9 t T *iR ^flR c*fk*t’faiR 
CTOs TOW i 4 R*(«i vSh>v©s csfRffo cvoksl R^lRvo etkc's *I1 toi c<pIc<r R>^<pl<i *tlR 
<*rct *itRre ^tfs *iRst *rtos ixrcro ctoto ( ce ii sap) tot i TO<rr ^ cros 
^tterTOte tor ^ tor 4^»iw ctoto c*fRRwmi 

CTOTOR 'S(l«k c t (Ascent of sap): 

^fr *nR 'Q *(Rs? wt cTO^ to i (£i c^lwf RR)si slR^h sFsTO fter ^STOr Rc^s 
tot wiwi! *it< ’iRro^ wire top i c^iwr *iR^Rrosi£»nRTO 
RS^T RR, ^lIUcv© TOT *TlR 'G RRs? eT^ef^It ^eriwR CTO 5 ^C 5 '1S ^R«1^ TOfl cflVlMl 4Rv 

*ifiNrr to cros tor c*fRfcR i w Rtc*t r#to, tor « torr Rr ^sjiR 
*nR ^ '*tRsf to cro« fls^pf ^Pw w i vhwr Rr c*ttfw *nR to? 

RRw TO*f grfisRR ^TOR CTO 5 TO*R CTOS RR i ^ CTO CTOs v»T ^TOR 'oR 

TOR CTTO ^Tt?T i CTO CTO» RstR <tlR 4^? *lRs? TOttf d«k.^> &eK.^» 4<p^i»iii ^C®R 
*iRto R^to to? tor *fRro 'To cto tor oiwiRH tor c’fRm i 

tq<p<p ^rf^f 

^tW: ^f®CTO TO Sc'shi *tfte°T i 

Peperomia ^fPT, TOsfi> cTO®T, 

*nR 'Q ^uispiPR rt to ^iR i 

TOf^s: i£Rsf^ c^twr 1%^ ’tiR Rc?r 
TORS C^fRt >IJ!JMRi RT TO ^slR TO i 
^1^5^ vslstl peperomia SRn i£)^i'»lw 
^ (?R ’ftRc^o <TO» i 4 «R*TO 

wItoISw TORS r«6|R CTO TO 4R? 

9 fTO^ c f CTOs gJt^s TOTO TOR (TO i 

fM 6.02: ^ 




































































6.2.3 


cro<R to^ cro^ c? TOgm *Nro TO sro to i 4 TO *i$m»i ctorto 
tom ^cro ?rcTO *wm *m*{'Q c*ffcs to i tot toitocsto srfimm 4 TO 
<imi*i tot i ^rom %TO#5£® caTOtsRFfr to[ cro> ^j%® co 2 4^ ^ cro> ^j%® *trtm 
^refrro ■*R%sftfto -m $vnr m i 4 $^nr to ^1%cm fife* wt to i fctecm 

sifeffl* cro^ 4 to ^ to w dtmra to ImnTO to Wwra srcroTO ■*t1§<r 
ctoh (7m i 4 tort m to$^ tot ^ wf, extern tefocw from f?ro tom 
TO^® to? 5 i Rfo?t "mr 4^? ■%£? to® (ctot too, -^r TOO 1m?t TOatos'G 
(^©f*nt) 4^ TO ^R TO? 5 I 'OIN-Sil 4TO (TTO TO«'ll<M?:'CSlTO c f TO '#5|w 
f?%r tofr *ifmrtl® m i 

QFtmesm TOWT (Phloem translocation): 

vSl'kis ^fT 4TO TO©t mTO CTO? 5 ijm TOTOt 5 ? TOR? ^fp^r o^loc®! 4^fi> 'Q <pl<T<P'fi 

*ifm 3 mj?TOr «nro TOTOi 4 csrorom ftror to toto carom *tfmm 
TO^tom w t^i ^itsrm croft c? *ifmm tor^ 4to csrom^ 

to? 5 i caroms ftror, ^r^item, carom toc*h<h$>h « <h*g*h$?m to? 5 i ftror 4^ 
mcm t<frfcrt>iR!H «to©to 4iS)4$t c?m i •whRteiM 4 <r 4?sfi>?r wtto# 

$,«j vSlvsicic?. tort ^c®! 9 1 ^ j t ^R> <k? i ‘jcoi extern ^[siro £ftft?f& tom tom 

to b\<$\<\ toi TO?m tor to i to wr >iw^ 4^ c?m cro? 5 to 

(tfmto^tos© to i %®^®r 4 w^cro® ?rmf 5? mw ritoR? 5 toN'toto 

W C^fE> m, ^ , «tRR t>®ilt>c«i i Ik^m ^R’lTO ^TOR^f ’tW 'Rt?I, , #R ®«il®«i 

c^5 m i 

6.2.4 (Transpiration): 

vtfft ^s\ #^r tow ^mt m m i si^s ^r TOtw% *nR to i 

<?Rlfw TO?' TO ^ ^l%um TO^ M??5 TOTOm ?m ^?n TO 5 !^ TO 
vSlvsci? ?m%i wr ?mi<mw <iRw cm' to ?m i ^RRt? 6 ^® c? x ttft?r®^Pi 

stilmm to mi% ^rto ■sr wr toi?to TO cm to cm, c^i^ 

gtftmt i 4 ?rTO to to% TOm cro ■sr wr ^d>, to fTOc^s 4cm Iro to 

TO TO TOR^, mR: <14?#? £R?TO, f%^fTO 2R?TO « C#&fTO 2R?TO i 











































































































(a) ’'tesrit? (Stromatal 

transpiration): 

(Guard cell) C^s t*W W 

i ^lw^c<p *|si?| i Sf stoma, ^<it>*i 

stomata) I £4lMl CTtfe glc^TM* 

90-95% ?? *l3RI^i ’ s It*0W I 

(b) #I«HH (Cuticular 
transpiration): 

fcfoUttl tot? ^HT *TN? $*fc? 

to toto? ?nwt ?twi <o toto^r ?bti toto®r c«? ?*or to- <#? 

^Mh»lw c<i^ i ii) £t%?rtw R j '5ti>5j e il<i slc^i^i <k.«i i 

(c) t*iPHj*ilu 8|t^R (Lenticular transpiration): 

c’ft't ^*r ?j?r <picsss ?i^®r c*pri> <?ito?®r ?i?^ to ?? i 1 wb«h 

wiHliMw J il«sr'o ?lw» i$?X <?? R*^ *Hf? ^I^,w wRitii *ll%l i 


Jv&vS 



fM 6.03: 0 *IM 



i$4 

wwlRi -q»tfo 


mFgwi 


Ife* 6.04; 

stt-w-u wi ?wwbt c*tito 

??i ^ sttortf^ sl'»t?c^?^ > i?to?%Ti (*rc?? wiUi^JS'oi w ijsie 5 ! «t 5 t ?>?t ?i?, 

-q|Rj<P £f«tw 'Q 2bh<P I 
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(a) sJ®tW 

(i) ®MWl<al (Temperature): ®Hsjl3lR ' 3 TC®t sIc^im* 'Q^t-*TM ®C*T i 

®lf*i® ®TC 5 t ‘ s ttf% »W'Sf$. TO't , # e t^® ^C® m SfcWT stftRT ^iRv® ^11 '®t‘ 5 ffiM 

Cm '^P^SJeW ^%RW *fR e tW©T *fR I WT £| <.^10*1* ^8 ^11 

^ot^TSItSJt TOI (^f T®1^ J 'qMR<P Pm»IR 3 <.^10*1* ^8 TOT TfR I 

(ii) , o||ar®l (Relative humidity): <il^(.'s < lf?TsTt c t 'S <il*j3 ^f%RW 

*ft?I e ^psj®t?r ^TR[*ttf®® ^|<ic<p 'Sltt’ifw 'oilfl'ol ^T i C^fWl 4«iN>N ^[STOT ^ifa® 

^%hw «im wq ®t ^ jps toi ^\m ®sr w%rw 

siw ^sttort ®sr «mr=tw©m bu s to i ®nt»ifw 'oiiir«i tot 

^f?T ^5ppp^ Sflt® 'S 1 $t%RW w <PSC'© TOT f® 5 *} ®lfa® TOT ^[ ^TIR W1 
^%rew *iI*h^'©i ^iR«i ctot i ®nwfa* 'oii<«'si ®sr sfiror sartor TO <ros ^rt?r 
c^f*r sftror to tot to i 

(iii) ^TOtf (Light): ®JfcTO $*lfalf®C® ^ TO, WI 8lWtWd TO TOi 

®ttotot *t3F?P8f tot TOTO ^ 2iR»nl tot ^.(.u TO i ®ittTO ®t?i®ts0?r ®ri gurney?' 

'*IN>|W'8 TO"t^ TO> I TOT SARTOR TOPQ '8$T-TOT TOT I ale'll vSlvsicu^ ®TTOtiIlT 
^fTO TOAST'S £ft?TOT £lfoillt<P £t®tft® TOT l 

(iv) ^I^kHr (Wind): slc^iw* 'TOT SRscns &Rftc<PS TO. "55?! '3C&, 'TOT 

SiR>TO TO <P>(C'© «ltW i TO^T TOTO^ TO!j$ TO ^ (TO ®TO i£|^ TO ®iito 
TO i TOTO 1 ^ tot TOtTO 'ailwlPi's to TO? *Itofto TOT ^ i wi ^rfTO TOR 

4TOTOtf TOTO^TO StI?TO ^i 

<ll^i>I^T ^Ricvs <j|*^l«j'»<i»i Q»?|| ^IR, TOT StERtR ^C®f tjT?i i 'oihR <il^&|*T <pc»( cm\ 
Rl^hpo^ 5 ! £|R J ?ll ^TR ^.R'8 C^t® Rln I 

(b) ^rsp^fK g^stw 

(i) *|3RRf: ^|3R^?' 'oil?i'©«i, '3|<i'»vllc*i<i 2jC'N 1 i*i ^Iw^i 'oI^'oju i 

(«) *Km ^«ct: *n^5fir ^ wro? is*rt £H?to ®r®sjj 

«T»P <P5ll *ll?l I 

(iii) < 1aWTO^ TO® 5 !: ’I3PROT «llil®«I ^® m SlWhtHU ~$B (BUS m I 

t£) 'o||?|vs«i ®^I £l{. J ^i(.*i« ^R8 <pc^ ^IR i 

(iv) ^t?k TO®^t: <m « Wwa b*b ®to»r <pw<i«i cm 

sIc^icm^ <?ft® sj|?i i 


*o)1r 







































































<4w ^t 5 #? *UlttM«>ft»llil ’if^rt't 'il^M'S sf^^rr ^N^SVIJ 

i 


^tw 


<p|e{: 8ic,^i*i sl&fllij 'SR'i OT *ltR <iMMe<i <k*i (FBI ^sfa *lffa»t i 

iS<wR <£r^>fi> >k.'3«t <plei>s <3®nsffa^T c»ic a ilwi ^st ^T HH 

‘ 9 iR^M a ie'sl R>% ’lift i 

v ln('o: sfslcsr^ i><mr eiJRe'm <iRe?i Re's Re«i *lR*iM*ie's| *flR‘ 

g^Rgs^ i (£^t^ R>^ *!I'b|»ir '“fNtw w*i Rw "5^5 ^st Res 
^t H»*f Rc?f '3 |Ro<p W*faT weieth Rc?T Rtfs RW I 0*BM ^MGs RG? OT R'sess 
C^?T Re's ^t -qlRess "^spj ^e's *rf *ttt?T i ^ 

**<rtte lRR ^f*5t c?rc*f Re's Re<i i 

< l4e^^ >e f: <£R> ^r®Bt <?NT ^ItW, e>>ie«ile<pi -' 

R'se<i?i ’ttc?! *nfar c*p^t wi ^jfc* ^ tpt 
<ot?ifi> ^m, rcs c^r 4"5R ^pit % 

c^rat^s ’tm^? 

^Jfc*t ^J <?FK7tf *ttfi 
cui^m %r ^t, ^ *nR?r ^ e n^\ ot 

swR^s sm ^m% ^®t fe <#? 

<iM1<ples e^eR'fi ^iRe^ e^m <pe*i GT?I i ft>^ 6 . 05 : ■ . ; - it- 1 



^'s4's1; 

(a) vsRnR 'oi<Hjr '»ie'ser 'RGs ~5J3 1 

(b) OTtW ^ 'olWMM CTW ^IfSlflt ^ i 


sle^ni ^<pR «(R> s|eiil«t^l«i ' a H*t®T (Transpiration is a necessary evil): 
sk^ieis ^He^ -q'©^lei RmI'Dr <i?<i^e'sj C^ffc^C^T ^«T ’ s k s T ^ i <4 
stR^mr R^?f%r i skNtw* wf 



























































i'S'Ja 


1^ Siw* w vSIvsti^ sjfiwN c*nPn© <#? 

*\rm ^toft^© ^ i 4 to?r *nft c*tm ^ ^ ^ *imi si^©^ wbf 

<pi4g»>( '5N i si<.*wui wr (Mfto 'em ^rti>f% ^jp> ^f, 
*rr *nft ^ ?nm to i ^ siw^ ^\*m afoPUi^> *i<fl*M* to c*rrfw wifi 
51^1 <pw *ins CWJM<f ^r%T *BJTC?I t)lC*i i 

^nito, ^ ^ *raro $*ito WFfft ^Pw« 

i CT5R: *frf% C*ttWl?T ct>c*i slt^iw *tlP ^)W ^1*1 c^Pl ^.c«i 'SI'sutsi 'st*u *Nft 
^ifitera *ili>1vs <?NT%^i <£RT WT vSlvanfS-si '5P® i ^ll^c'® *ill>1'© $HWT (T'tW 

<P^ RC1 ft*'} Slt/lll ^4^ ^C'sl &«'!(.'» I ^ '©H'^llci 4 cWlo© £l^p> ^ CTt^C 5 ! ^ 
\51 v8ci«i *in©t @f$ i sn?^?^ 'oi'siw strat'sto to ^tt, wi 

TO I 


^'©M^nn i®ii ^rtn. 



i taPlciSj* fa‘ t llk''©)3 '®t*U P'sal'i) <plfiiP) 2t(.'^m*ic < p ‘2t^?IlW%I (Necessary 
Evil) TO i TO ?lto ftTO «flffl> to «ITTO (TO ^R*It (FBI 

<10*1 iiT?r Ptl* *ffat IC'^'Q StF^R Pll'S'S TOJC^ I 


6.3 (Blood Circulation in human body) 

^ #?%to '^ff l '*TOJ Ito ^ CTO^ ^3f Slill^v© ^ ^ (3TO 'oifen.'Stl ^ 

1 *lt^J %*IIHH <pw i «pc®i cic^si istH <^R\ ^llc<p i OT '©(.«)<\ 'sjt*uc*i ^ 

£tP©Pl^|vo CTO^ PP>*1 ^Sfwf 'S o«ilt?®i ^ Tf^^vsTsi ^oT i if) \»£3J Silly's 

^rmr, ^ <m$ ^ wf c>i^ ^ ^ ^j *>m *i 

■^ii 

wh<ichc4> mzftts c^r ^ w#rtj^ 'wv %m «nw, ^ictt *r ^csr 

^5|tCT »Tt i 4 *i<ic*i?i 7 Ri^*i'©si<.<P ^f^^«i'©«i (Close circulatory system) ^«Tf ^ i ' 3 TT^t 

cic^. ^ 9 l^5 5 R e l^ 'SMJ '5lT3i PiPU ^t ^©1^ C&W'Q <P»( ^fSRI W i ^**f 

7R«J^r|\©(,flq^ ^v5 -^|P*It RC«ll 4 

(a) ^ (JtC^?T RR>?| p(t?i C^fe i 

(b) wra' "sitwr <m c^Bt f^m wt <if^it«t 

1%?iw c t <p<i<. v © * i 


*o)1r 








































































(c) m tosj TO ^5 Ito «nc»T I ^RIH TORT ^HRT 3S 

tom fcaWsr^f w ^ wiisiyp mrnw i 



[, mS33*FoW (Blood circulatory system): 


*fsrf^, f*l?T 'Q £<pl*1«p*ilPi Rc.*j ’tf^s i£m? «iPi<p|v»flq (Lymphatic system): «iPi^l, 

«lPl«»MlPl « •UH»H>ttl«MlPl to ’ifoa i 



^ t£R» OTtw ^®rt i ^>i or? c^rtfc® ss-pPtei, cts i3««pR<pI « 

to^ w^i<i m i ^ ^ 

(a) (Plasma): 

wtw> ^r i *iwito sun 55 *i««m i 

erqi=r Jurist <#t 1 4 w ^tf% to*i C8tifl5=?, tetoN « rnmmj tom wt 

W*n?r ^llw* 1 t^RT ' 5 lPff PI 9 ffl^»j(. s, il s|lc<P ^5t ^c«il: 

(i) CSilf&=T, ^flt CgjlR'BpH « *p|$QMl«rt 

(ii) gPFlW 

(iii) *5^ *9^3 &R<P e tT 

(iv) «i<H 

(v) foiSlI^M 

(vi) 

(vii) 

(viii) W Wf PTSH: $ 3 to, i 

*«rw *iHto c»iiI 4 «i>i gsnfe, <?ritom «i$«>it 4 iMi? « 'auwftwi to i 

tost ^ to<m ^it ^»T to wm tot cttto ^ iw imw to 


TFsfr-ibr, ##5iR- OT-JoST GSjR 






























































ivSb- 


'StRR'teH 



^?r i cH*,u»n*twi si^r w 

«iR? ^r ! ^ c t w i 


(b) *wH<pI (Blood corpuscles) 

^H^gicr Fo*i *i«<pR<p| C*NT ^lt?f, (Ftf&s <j®<pR^t (Red Blood Corpuscles), C^o 

*i«<pR<p| (white Blood Corpuscles) (Blood Platelets) i ^iR'S ^ 


*1«<pR<pI *Tf 5 T C^T'GTJt RGilR.®!, '5 , *I*T 
Sl&Plvo I 

(i) C®Ttf^o »ll-MCWft fa 5 ? *&&& 

w?R<pt?r w c®n^>s *r*bt 

>i«ti>«i c#r i 4fi> 'sjiwiw 'siRncsh *iR«nw 
^R<Pl *I1®H i ®H®T 's|R<|^'ssrl?l 
C«=llRv» *I«<pR<p| fcaft ^?f I ^ ^ 120 

Rsti ^jw?r (3l^o wR^lii RvSfo*H*i 

«itw «Tf '0|C1^U| H-VO|^VOP1 ^tf3?T 

TOst i ^hR?i'*9 ?ios c®ilR>o 

fovSR** RPiftSlw m so ^i 


ailJtf '5®i*il ^c^c<p , oic«i<p R*T 

4*h<Ph ^st %T *Tf I t£l^T^3 



6.08: t'llR'o #s<pR*l 


*o)1r 














































0$br 


’tRwr 




c&w sff?r 500 *R t.<Pi i '§®i»iifi « 7 iftof?r otiR'® 

Sltw i 'S}*Hl^«1<Mt4 pp^ C*ftR® *lfolM «Pf «ltW I «||S||CM ^)4M« 

2ffa ^5 C5Tff^5 ^RfiT fcsRs ^ l (fifths narftal* 

^%5tST 4\<R ^1$*re|f$® *ll^T WI 


Rc a ilcj|lR*i: ftwlcfllfii *ww*i *W$f i wlR® *i®<pR<pI*i if|?r ^*lR<lf®s ^pkc'T 
«TH OT*Hn i £l«ji' 3 M?l*i ’iRsfl*! RwIcStlR*! *Tf s||<P(.«i ^•"q'H®! ^t *® < jMJ®l (anemia) 
ffHf CTO I ^UMlCWH SM ^ ^Ste*T SHtflSl 4 CStFt^F'® i 


(ii) ^<pR<pI ^t Pl'SwW^ii 

c-4®^R<pI<i RRnS t.<plc«il c*r§ i ai^it RwIcUlfitfiiR J 
M»l*l i C*^» ^ v *ll^ R*T i RwlcfjlRi *Tt «IM>H <pRcH 4<?5f® *K8 <pR<H, 

^swRrc.® White Blood Cell ^t WBC ^®T I C*S}® ^R^l*! RBC-^ 'g«i»il?i '5ft ? R> "^Sf I 

«*rat 'suiPmr 'To «ii<mm« w i wimRcRPw sOfam ^ ^\%$ 

WT^l 



■par 6.09: 


sjItoi #qt$3F wf*r ~*m *nw 


c$s am?™ ^ro Rc?r fiowft «i ^ «rift+i4 snSNr c®^ ^ 

w sfwt <psc® *ltra i <iRms ^Nr ^pr, <R® ^R^fa 

I ^tWt^ Sift 4-10 W C$5 wR«M I »|M4CW* <£& 

c^s *fl?f i *5^*11 HI cn* sswhttpifa ’H <^® ^R^Rt dna ${& \ 

M^Rt'on: 9 t& s T’l®®lc<i ■^Rc.RsflWW *rt»H ^*lps|ft ^t ^5R®tP?lft ®iyil« (?^s^R<pI<.<p 
£f*im ®m m, $$t (ft ^OWI^WWI^U <Jt hHlR$H ^ ($) ^t 

^fRl^ii 






















































i8o 



(^) 4 *^(.*13 C^s 

3 Tl^j^t?(tW 5 T ihl^h 'S i Wteil^piN^v 
^f£^rr Ml; ^It-Riwl>ll^l3 « 
viwi*i$B i Rwwl^, 5iR®r, fstet 
^\sjiR w°t*l ^ fcsR ^?n 
<K5 R$Qh|I>I*|<$ ^fatl HWl>l!$l3 
c^fc, R^t?r vs ^\*m R$Qml>iRRr£ 
TO ^ni fawi>i!$t5 ®ijifi><ife 
<ra ^ <£i^ vi|jiPG<)R5<i &m sfm 
^1 CTOI#TOt <PW I ‘£|'»|C<1 C'K.^ 

crot gjteN w©t ifa to i nwwteJG 
>Mit*ii*iftci3iPw sfam cawSi^jw wt 
toi 



f&ar 6.10: Rf®*r CTO 


H) 4|l^l*ll^ : 4W* ^HIW ^ i 
'ailfR^ fafoco Ri stTO TOT: RSdjlfiH, tsftwlfiH <£R* mw!(»H i 


Rfc8>fllt>m 


R^aitR 5 ^ *pjic»ii*ii$u>if>i>i stfroim #fl*t toi tefiwiEH « mwiPh Rjfclftw 
ifw dl*il*iR4 TOt< Rg^s to to «o»nRf stfrot^f to i mwiPH <3*I1Ri Rs^s <fc?t 

<tsc<p <j«<iiR.<pk Fovsw W5JT& TOft ci?r i 


(iii) ^ fc JbR>4»l ^t ^l 3 # 

^wRtTO 4W?TC<F CSi^wB (Platelet) i (flMITO, Wt TO 

*itBr i 4 £prt ^dsiniBR ^fRRRr ^ ^iftdstsnro cro vii$d3i<i>R?*ii, *iP»r 

<!'*§ ^llc<P; R>*^ R^RuH 3|lc<P «Tt i ^c®, I’pR t^N 1?T; ‘il^rl' 

^#«l ^tlTO cTOtrt R* wn 
TO (t-io Ri i <#TO 
sTO vhRRRUm WJ5^TO 
^T°TO gflTT ^Ttwl^ *TNl 
TO'G C#1 TO i 


2f*fR TO5f TOTt TO ®sj31 TOT 
^TOlTO (blood clotting) UTOff 
TOTI TO*T C<MWl TO^R?Pt ^t M>lG*ll f^ Raj 6.11: ^ ®Tsf 'SlWsl TOiTOh i 



*o*br 

















































































SoSIr 


*iRto 


i8> 


va||vj|\s£|t^ TO <3>U> TOT <TO»i<Pl3 TO ^ 'aiPRR'® 'altTO Sfl^t 

<PG3 gfWfSjlJiloi (Thromboplastin) RtW fcsR <K3 I ^ *Rl s iRpTl' 3C@3 C£flfiR 

c2H8|»iRhw sNto *(&m to i srcR^ *t<Fr®t *ranr toots csrrffrr- ^Qwioenw 
*pI^Qh *Mt3> *iR*no 'to top ^t*mr Rsrt <ro wr ^Si?r i «pI$Qh 
^T5^%T CSilfiR, *It ^s ^©t? "SR^sf '8tlPl<p| sl 3 ^® 3>OT l t£|fi> ^5 >3TO ®hIi> 3foi <*R? 
3*s tot i to m tor st^mf^ «r^q wR*t, 4 si%?im ^rj too RRit stor 

Hl^lUlR^ 4<R fe&lftM K 'Q TOR ^5 TOP i 

*lRTOt '5f < *|bQ J <H Rt TOOT TOPs W®t TO ^ Rt i WT TOR* W <at% 
SfMRtOTm TOW TO i 



3»|et: Ru>3 ^pIo 1 TO1?I 'ofR 'Q "TO i 
OTl% « CTO TOT TORr: 



0®llR'O 33^FRI 

C$5 333»FM 

(a) R^flTOr 

(b) TOTOR 

(c) RotrsHRr 

(d) R?Rtf 

(e) TO 




3033 ^lef 

m W ^ItRtR I <*)R CRC^S RtRtRs TO TO, <?RR: 

(a) »|R|CBM *|R3<H: OTtRo ^^1 ^if^CTOttRR^OT CTO «lf*|GflM *lR33R 
<PG3 I 

(b) TO3R TOTOR: TOtnR^ RR>3l3 Wf (TO^jOTtOT OT 3^ ^R- 

'Ol'SlR'® 3^3R ttflfwiR 3R 3 s I3GR0^gR TO R°5t^ <PG3 Rt?T ^TtC^T iRRs RsTOf 

RtfSTO^JC*WTOTOIJ CWRfos OTTO (Ml 

(c) RlKMl3 RRr^R: TOPT |CTO, 'flURftwl 4Rv&, tfRTOT ^5JlR CTOOT R3331* TO I 
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(d) '®M* ■’PTSt R^t: <?RRR TOJ ^SIRRW RRRURTt R’Rtf^ R£6^ i t£|tfs RtR RR>v 

^rosst RR>si RtRtR m*\ rr 4r? ^©t r?sr rnjcr crcrr rRr re® i 
crcrr rRr ^©ierr rr®t R^t rr i 


(e) R«tJ RRt<R*hH: R$ CW WS **$><>4 W 4R* <5TC»tR 

RTRJCR CRRR ^vSfaiil, $Sf<i<p i£)fR® VQ <p|«f»i tBl^-'oisil^v© R.WW ft**PlRR <PCR l 


(f) RRCRH RQrRR: RRERtR RltRtR% #Rc® fcoft 3R5 RRERR fetR HRUllH4 RRttf Rt 
RRl 3 #Ri®I rOT Rwiletl ^Rtf)fRf®R WR RRRfR® RR 4RSlRt®R t®tR<P 

*m Rf^Rff ^<pi rirr "to i 


(g) cm df^wK: tor^ rrrerr 


w^,c<p ^tRtRR 


'©il^R (TO 5 RRR RJER i WtfR>Rf® 'Q 'oijIFGg'SM %$R1RERR R$ (TOR CRTR Rf^ERtR 
W»tRfaTOi 


(h) RS WRlft Rfat: CTOR G«plc«il ®RR <R*t& CROT ^fRoli^l R$ ®{RlT> r!rE® ^RtRfRJ rjer 
4R? (TOR wt R*R TO I 


6.3.2 KtW ^t RB3R 

4TOR ^mi'SH^ Rt ^ CRt% ^RJ Ri^R TORR, ’RR Rt$R RR 1 r’ Rf®tfi>®1 tf®TRRt 
(£1 WR fwtRR RtR*$ c5f%f®RERR RRtR C<iRE® Rte i R^R RR Rf ^1® RR #t? (RR^Rt 
Rt® RR WtRt RERm? ^R?«IJ RfNt-fifta 4R? TORRtR RfTO CRRt CRER CR RJ^R 
OTlflpR$RsR^lR A 4R? BRtRR 5 ^ *tRERR'0|jll*5<.®t«i (antigens) RtER 5 3)R?R^RERa'Sb 
^ RRERR 'i|JlPB<lRj (antibody) TO i <fl$ ^plf^SR 4R? Wtf^R^R ^RM®R %RR f®f% 
TO' Rt»JERR RTO 5 fRf®R RER 'SfR RRt RtR I 4ER 5 ^t® RR ROT I TOf RjlWB^RtR 

1901 RIOT Rt^ERR W G*lf«tfRRJtR TO' ^st A, B, AB «flR5 0- 4 ®tRfi> RERR RlRRRR 
TOR I RtRtR'Fs 3JRSSR Rt^JR RE$R RR ^t#RR «3RS^ RRR TO I 


IrEER RtRte Ri^R SRRR ^|j|pB<lR» ^R° Wl%TOR ^Rl^ CRTOt ROTT: 


rotr^R 

ROlf^OTR (CRt^S R^R#TO) 

RRtf^Rf^ (R5ROT) 

A 

A 

b 

B 

B 

a 

AB 

A,B 


O 

(?i^ 

a,b 
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iS'O 


TO<3t TOffiffs im «>|j|R5ceM 4<R ^|]|pB<j^ (WSlfl l <fl* fefec® 

TOtf i£|'SlW ^sc© *ilft i C*TO: 

aft A: 4 £S1%^S A « b *l1^# TO i 

3*tB: 4 <2lTO <TC$ B 4f&£TO 'G a TOi 

«|*f AB: <2f% W A <3 B ^RjGSH TO ORl CTOT TO I 

«t*t 0: 4 <2if^^CTOr4toHTO'^1^a«b TOi 

*?ITO ffllfw -#m CTORT C4 WRi 18|0® 'AflfliOflM SjflTO <*$TO 

<H>I*1 «ulR>^l'Wl ^5? s, ft k f '3|lc j 1, 'oijlfvoerc.'HI ■'llc , 4 fafoill <?tit's *1^ 'okc«1, ©ulRicaM- 
vaUlRJ^fVb ^Ut TO ajfl^t ^T < 3 t% #^T TO TOi « TO *p*RT TOl$M> 

fffsrait ^rt?r *TT I CTTO: tTOIs ■flGS'fl 3j*f ^ ^ A (^fK COIR'S ^ITO A ^IJlf^CSR 

'TO) <TO? cstm <*t Wr B ^1 Osptffc ?STO a 'aulfl^lfc TO) TOFT ^ 

CTO1?T ^TO iTO *TO ^ti ^ ^s TO^ CTOfa A ^JiRJflSH CTOfa a 
'oulp5^Jv&^ ^IlCvf RlSpiil <pw <q-jc<p Rw cic«i Re© *ttCsfi <IC8 CT 'aij|fniGsr r i 

TOTOTOffiTO 4TO»lM 3j%5f ft#l TOtf® ^5T CTO TO <TC5 *ttTO 'aiJlFBcetM* 
TO TOw «n TO i 1^1% to cro sfr fro 

*II<im ^t *I1?IW ®Tf, TO t£R^t es,*^ TOIcil TOI i 


w 


SF*t 

0- 

0+ 

B- 

B+ 

A- 

A+ 

AB- 

AB+ 

AB+ 

4 

4 

4 

4 

4 

4 

4 

4 

AB- 

4 


4 


4 


4 


A+ 

4 

4 



4 

4 



A- 

4 




4 




B+ 

4 

4 

4 

4 





B- 

4 


4 






0+ 

4 

4 







0- 

4 









1&3J 6.12: CTO 3jC*fa ^ < p|C < P C t f€f5t <|IC^ ©M ^ 
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ABO W ^llft TOt « SjfN* v»|p|«*| 



ct t® m mvs *ro 

CT OTO W 

A 

A, AB 

A, O 

B 

B,AB 

B, O 

AB 

AB 

A, B, AB, O 

O 

A,B,AB,0 

O 


$*lc?Rr ?n#lfS *psf <?rTO ^nro o $c*t?r ^ w ^ 

Rc^> *TO i ^TT ■ji4W^1*i 3®nM (universal donor) i AB '3$*itft C3C3>lo*il 
<ul$3 ^ Sj^t ^C's *TO i '®1^ 's|c<p ^5f%T (universal recipient) "3®Tt ^ i 

>i43t3)h wtt^r trot >m^h ?$stftet?r « ^ t£ ^i afcqtw 

rs i cron, 'aijiPBtetw^ f%fro caftwt to<t cw abo *c«# ?Rtfw 

^(.'I'Q 30$ TO'Q voulPoustri s||c3>, CT’tCrft c**r<4iR(.*lc.<j 'oi^R^ *TO i w>i'i: 

w^h (Rh) 3 »jI$ 3, ^ liR* *I?IC*1?r 'oulftc'st’i i 3>lo3l 30$ ^ «pj|53 $||<pc®i v®lo<p <1C Gr 1 

TO 5Tf StlTOT TOT (Xrffcs l t£]f& ^ ^Tf CTO '»kc®l'Q sjfM ^T C3t^t ^TO'G 

to *fsv 5 iot i ^ abo ’imift c<prm *\%*m to ftfro c^kt i 

wtfte GFPi *Wl§3C4 RMWH <?TOT TO ^1^ TO A+, A-, B+ B-, AB+, AB-, 0+ 
^ 0-1 taffts TO CTO$ OTPf ^iJlFBt'SM <R^, ^ *tf^5 

C^TQTlt 3lC3 ^ll'StllJ'SJ Sjp'fa 3$ O'K.’lIo'S) 0331 3103 «it I 

WtH « *i|i|lfa4 yttW*T5t: 

tof», -^n, sflffw ijtfm to c^rot toc 4 ! TOrfw wt to 

cro to? ’to 4 ! ^ihi'fcHsH^iw to to i m*£m ^ tot? to <$ ?i% cro m 

< # 5 ^3|«1C33 2lC3l'SM TO I fof'GC'a <4^ 3$* < N'ol Tj? TOf? TO CSt^l? CTO TO 

Wl^«3 ?$ iTO TO i TOT?P WtR TOT <ltf*llW 4?# W ^ i TOTO ^5HJ 

3jl$3 "3$ >33hl3 "3t ^5 '3Jl5K^ 'SitWf ^“Sf^ ^3T ^ C3t^ (JtC^ St^t 3»5)lwl I 03>lWl 

9m ^ Ito c«iw tot 3 stm mttm stfmm m wm (Blood 
transfusion) m\ i ^ ^F®I£fW '33^lt, "3T3 WT fitt 4 ! '3^1 ^ i 

Calc'll C^f%3 30$3 Sj^f 'S Sill'S »it 3 s 03 i£f^ 010^. ^RJ 03 i IC3l 3)1$3 

^5 ^JT?W M 2t^*l ^TOT ^S ^ i To RRt Stfi>*M ^ TO C3T% 

1%^ ^rtw cro m \ cwt: 

~$m, stem sitfoR <frc* sfgrro to trorcin^ ^qtit ^sjtlw i 


































































































TOfro> c^rr tot©to toj ms snsnro to i tot tots® tot, 

^f& 'TOIcis ^iTO TOJ TOfi TOlfst<P TOTO^sT i t«ictf>5 so$s (.<plc*il R<P"f CT^, 'sl^ 

«ic*i<p TO? 2f^ soss filwil'sr*) TO TO? 'oic*W5i CTO 5 TOTO <K3 if 

topstt tvii<Hw«ii tos® to i «£i^r *i9Pvifoos totot? » to i 

TOTOF WfR TOT TO# TO* TOT l <£(US WtH* fitTO (^TOTT ^ TO *Tf I TOTO - ^ 

>ii^t«M ctof 450 W\ s® cm tot fror csm crort w$m\ to ^ i TO <3^ 
CSCm& TO 20 TO <.«ilR,'© ?i«<pR<pI <p*u.'® TO i OT*tt C 5 ^, c<Mwl ?jf| TO TO 

m to wtfa to^t ?tto <ro; tofuto ctott ^s^froT to s\ \ 

<i x ®»(lc*i '5^ < p^c. e f TOT 34*»i < p>T' > j[& CT'QTIt i CTO*?: c<plc,*il RcTO ?T fac*1*i 

cror 'ii^iw wrt? ^rom i atus wittocto tot wth s*sc¥ to® m*w 

'Q TOTO?f TO TO^I *r$K5S ysm 4TO WtH TO? SiTO TOfc^ 

^rfst%'s ■>ia>'s*i i 

6.4 ’1<H 'Q 

6.4.1 ^ 

TO>f*T?5 'TO 'TO f?W ^ TO^TO 'STtTOtC*? '0|<qpv('o t£|<pf5 Qk/'pMMs ^sHT '5T®t I 
<sfi> TO^ to faro tocto c?^ Tw *fos i c 9 ll44»ll$iil>i TO^ 

’ftroT <# fro to i ^Pte-anStar to 1rofi> ’to, s\ ^f^t^ro, 

SWm S\ TOT^TO TO? S\ 4TTOFlfTOl? i 

^f^JPTO (Epicardium): 4f& ^fn® CTtTO» TOT f%?T 9 lt^ i 5^ 

«I1^ TO? 4fi> ^5ltTO% TOT 1w ^IT^® i 

WTO (Myocardium): '^o’TO TO? TOOo^w^i 'SITTOIW TO’TO i 

C‘ p lf*T PtCil <^l ’TO 9 lt^ v ® I 

^^o’TO (Endocardium): «*lfi> TOC5CTI l^'sw^i ’TO i ^f^TO Slc^l^c^l ^pog’TO fTO 
i 4$ ’TOf^ TOlfi>4>hl,CTO'Q ^5 TO TO i ’TO ^Nt TO? 

ol'Slfu £jc<plc^> I ^ I^TO *jl^^ C5CTT 'oil^Plw (.s?li> I £lc<pl^> 'jR>C < P vsh 

TO? TO '0|Pi*n (right & left atrium) TOT ^^? I^CTO 'jli>C < P TO TO? TO I^TO (right 

& left ventricle) TOT i ^Pl*n fiilfk ^TOl^fTTOtW < TlTOT, TO f^TTO SflfT? til 1 

TO? ffiTO ’T s Tt3TO TO®S«lPl*n TO? TOsS^TO fTOT TOTO «TtW i 


^pfr-is>, ^1<R'S3W- s>v-iov (4f*r 






















































































^Ptes? tor *>tPrt iiw FH«r tot 
cr H^r wtc^, ®t crm rt r^r rrr 

'SRJ ®h® (valve) Rt R^ll^pl RtC^> i WR 
'oiPi-n 4R° wr Ptor r*or®I t^r 

’IRIRPHj £l$<plRptw ®tR® fro ^fw i 
»<Htyi»lM RR R^Rf 4R? RR tor ^ 

’llsilfaPHj 3l$3>hpR ®h® (Rl^IjtR ^stR® 

•ilex's ’iRB®) fowl RIg<p I R^tRRfR 
'S *£R*£% *Rf^'^R<l>d9l^MR < 1l1^5t 
Rlc<r» I 4M3 '0|3HIc*13 R^T ’PR <P3l R$ 
ii)<P^ Pc^> "5R i£R\ i£|R> C^pTGI TO6 ®C^I 

fefe#IPs ’TORti 

6.4.2 w m 

vsiRR *>TO^ g^giIs, CR Rj^Pt® ’TOR Rffst RRt RTO i RjsPttfSR R?c<plbi 4R° 

SfRRR %R «fl TO TOR RR I ^PlffSR RirfRRR RTORR 4R? £RRt«R RRt CTO! 
R$ TORR *Mfc ®RJR® TO 5 i ^<Plff5R *RM»IMM» RR ^R Prcto 4RS SfRRTO R*ft 
■^r wRI^BR i Ri^PtCSSR 4RRR Prc 3 ^R-v5RtE^R{R iURR RjTORR (heart beat) 30=1 1 

RpIR ^fl> aPTlto TO ■«|3)W4 ftot Wf CTO R$ ^<PttfS TOf TO I "SRlPRR 
Itor PtCR R*Rr «ft-w|*|fc\b R^ \5R «|p|CR 2 fm To i R ’fRRR# Prr 

I®®3 PCR «T%C'SR R^g 3^ RR 'aiPlCM 2itR*tRTOl 

RpIR ijfiR ^TOl&l TOT P*R ^fihr C*lPf SfR#® RR I TOt \5R ^siPr-Ptor toRCSR 
5lR3»MpR ®R® , $r rr liRv ®h ®iPi*n c^tw <p|33 ®lV'°i*il^® Rj$ r$ ®h Prcr 2lt3*1 

RTO I fW RRG3 RR ®|p|*n i£Rv RR fa 5 1G33 Rl^TOpR TO® '«(R RR ^sRR RR '0|p|*n 
(TO 5 'Slftlt'flH f toR TO*t TO I 4R %^Rt RJ’Tlto to RR TO 

RR I (SR R5R fRRR (?lw R$ RR '0)Pc*<1 TO*! <P3G® ’TO RT I 

rrr tor # R?fP® ^r, v»^R T5R tor TO 5 r^Rr vsR-^mR^ m rrPr 
R*TO ^R^R 8tCR"f TO i (5TO M ’itolf^o I Hr 5 <5^ RTO RR tor TO 5 
RiltosR^ R® RtorfRR RtTO RRt CTO ’ifRRtf^s "5R ^R? tor RRRr 

RR TO RR i Wf R^ ^jRRR toR tor RtRC® ’TO Rt i 4®TO ^PfC^S 



■^rsrfwr 


ftR ^raf*i?n 


par 6.13: rRr ^PKs 





















































































*o*1r 







fiJSf 6.14 : ^ICWT 'OfW’fi't 'Q 


*ttftwfw ^f”C<plt)*l WT ^ ^f«f3l«H sO^R 'SRTt^o ^ i 

^tw: m w £T*jh ^ ^9\*5 1 47 »ii*i«& 
w «it^ i ^<Rtess gt^t^rr fim «n^m 4* ^Rsk$h*$ 'q ^%'ShRIM 
<jw i 


6.4.3 TO^lR^I (Blood Vessel) 

cwr ^#i?r 1^ gRtf^® <it ^tf^s ^?r, ^stw w#r *««iR.4»i <rc?r i <£&& 
•Ttf^T 9 ^ C^fW 01^ RRsfj ^ ‘qlR.'o ^ w < a $ RR>q W*f CSlW ^RIt?f 
^Pfc® to ^m?r i «tH «<w ^<iR<>i ^ w#r f^r 

f^mr aw ®tiRi<M i 


(a) *hR (Artery) 



'*m i f^s%r <09 ^fwsr i afc <jR>^vi*^t *j^ 
-^pr c’ffc^ ot?i i 








































i8tr 

Sltffa *a<|RPfS: 

(i) fi>»Ftol <*T3tM (Tunica externa): wlw f%3T frsf?i i 

(ii) (5'sPWI Pl(w«l (Tunica media): 4fi> ^sl<pl<i , oit*ifw?.<p C*lPf fociJ ftaf?T 'sflCTR ^s?T i 

(iii) lu'5f«tol $.^|«nl (Tunica interna): ^Tf t^C?f fc®f?T Rj'sm*! ’'©a I 

snEto % « i Mm Rt, riPpw ^<Pic®?r 

stffoRs R°c<pIogisi Wf (RC3 ^ 'ssc.wR Rtfst ^ i 

s rtR‘>\m r^#o rt sRifw i *rafRsr ^ ^ r?c<mmm> hiI^i-hh <r?t i *rafi?r 

fo v ®^ a*8N«, RvC^Im, stmt <4R? pv|l^>'»vlt^|<p\o| *ill'toH* v t(. , i^ 2f*fR i 

^.Ic'o^ ^>I®rs *ratRR «.l v ® cac*f il('» w l*ni <^| rr i 



(b) Plat (Vein) 

<?Ra RtPf %a a$ <Rt^a RR>^ w*t ^Ptc© f^ca '©lei* Plat rer i ^at asrfaa 
RS©1^ Rtat (FtC3 sfewi RtE^ i PtRt^ft RtR|R«n® CRE^R Rfoq ^tlERR 1 <pP|<piIPi CRW ^sflaw 
rr am 4 wa ^sr?rj ^#r tq^czr ^r Plat, $*iPiat f w»8*ia Plat ^ R^tPtam ’ifaR© 
RER Rj^PlESS f*pw '©ilea i Plata dfflfl ^R*i ^c.vs>l F®»i J '03pPH!> i Plata sflfta RR RR 
fNppam « rr c*tPtRa i 4E<ia riPpw 4a^ ^ R^Riftan rie*f i ^pr c«fw 

RflOT l ^prf% Plat qfelCeM R$ WpT CRE^ ^<PtE$ C<fe ffRT I 


*cOir 





















































*0*br 


#?T 


i8fc 


(c) SflPl^l (Capillaries) 

c^vs-^c's 'sre^t 'Si^ ^ w#f c*Kt ^ji?f i <£TC3> «?iPi<pI ^il*r i 

t£)9p5ff i£|<p|kj(,<p •gjiqvo^i '01‘uftrM* ^RPtf 9 ! ^tf^H <PW I *P(.«1 *T5|f^ 

^IWr-sMNfir TO TO TO ^ TO ^tfTO *|f^a ^ ^ TOwft 

C<Phc<P ’ifijwS'l 'TO' ’3lC*t I <4TO Sitffa WTO “ s> ftvs®Tt l <4^ 9 tFs®Tf Sftft? Co^ 'TO' 

(Sj^l'g's ^ <q^ Wt*R #|R| O^k*) 2|c<l*t <K3 l 


'5JTRTT 'S ^1c®*3 Wg Wll®1<Pf 



’tic an 'swr^fa wlPi<pt 

fi>31 6.16: »ll*MWt^ ^<5^*1 


^t<N wt^t 












































^gf 


< p|'sr: 'Q to* ^tt^J 


fotoj 


to 

(a) ^,' 9 tf% 'S 'STSTtf^o 

(b) *5SW«* f^ 

(c) *i3* 

(d) anShr 

(e) faofcM ^#T*W 

(f) ^*nfli^r 

(g) W^TPi 




6.4.4 (Blood Pressure) 

*$£Nlw,S ^fSRT *f s lf^?r ’tk* C* m ^Rj **, '»k < ? ^[>1*1 I *j^f*k^5* >Kwl& r l *f Pl(. J vl«1 
i T 5 rf^' ’ttC* *i«t>k‘ ! ’t* m* i Pic^lPi^ l>t*f (Systolic Pressure) 

^C,®1 I ‘^f’faS* (g^'S’lW R®l«l^) 

<4^ vslfik^ll®!^ *f*f (Diastolic Pressure) < ic«n i 


t* 3®i>l*t *)<1CI>C?I <p^ ^llc^ i 


'oilier ■5^t>1' 9 t: l£R^i<pcn*i ^C'o, *ttos 

i£|<p©t^ '5fPr*f ■S'®t>i‘ s> f (Blood pressure) 

n*ms 120/80 fofaftSM mrR 

^ ' 3 T°'^BT?I <P3l ** I SftrsrfT> 
vSw>^h 4*° I SG®3 'Sw? 

f>IC>Glfa<l> (Systolic) m *t«T m ^IH 

120 fifafatod to i toww «?$ito 

(Diastolic) ^C« 1 1 ^t^fD-si WkT*f ' 5 Tt«T 80 

fitoto* to i ^ ^tos* ^ to* ^ ^ i 

*TO*t* JRtos <rr m (Pulse pressure) **IT ^* i ^1 



$o)br 



































<pf’$rG's Rl> '®«lt ^Hcn RR £tf^ ftlf*1Gb 60-100 I ^los* ^fere's 3.H^I 
<PW l?! 9 ! ftcu *fR 9 IRPT RT? R^ RR R*T i I^FtoRjIcilfriibi (Sphygmomanometer) R 




rr?: ^Pr cstm r% Rft, rr?r sfo w r?t i <to rrr ’R 

*J»rR ^®tw?r ilfS' w H«i ’HR <m i c<plc^l ’ito^r «r*t» fR? g<m arsn 3 ,g*iI R 
RHlJtRR 

H®5M (High blood pressure or hypertension) 

Set? ^bl’ftR •1R< X||\£)<p ‘ 5 t c tT <I»R I 1 r 9 RHR ^ST^IR fR 9 )!^ "RTf ^6*163. 

2020 ^HC*RT RR dilR « <f>MMte *RpR Rft RR to?- 4<p W WRflfa ^ Ti%®t 

■utor <H*r m «iwM ^to 9 tvsw wit ririr i mjiwh rr®r 

£RR RHH 3.6*11 Sc® ^bl 9 ! I 

Set? ^bl 9 ! ^t? ^ b*ilbG«ni ' 5 T 5 T?T fl^'llPl’IIwi R R 9 ! ^R> "5R ^®|6<P t^bl 9 ! <16*11 'oils 
*qMRc<PS C5R Rf*l WRRR Sr ^®TT 1 <*rRSR <3ffaRR RR?R CRG3 RRR’t'® 

PitfSiPw m 120 ftPifaGH rrir to <*ir vbmitWi* w so totor rrfh to<r 

Ranw ^tto® 'srnnt tow w r«m Rsittos ^ rrr ^®kr 

Se& R«T RfR I 

Sc® to®! 9 ! sffo* ^»WH: RR R R6?R So® fl^bl 9 ! RRW ^®R *i*'®hwii Sc® ^bl^f RQR3 
»i«Mil Rf% Rc<P 1 iURwf'Q RR *jHR«p R6 9 ! (Tension) Rf% C«1t?R RRR ^JsiRcis '®i'oji 3 i 
RtW, '©lei* Sr ^R 9 ! RQR?T RH^I CRR <?R 1 'Q'SR Rf*t RE5 (HW 1 r?R Wt 
RR wf*t (RWT RRifR 9 ltoWR WiM vBRlwf^T R CRC*1G>GR*1<I *g 
ttoR RRW (RR CPR 1 ^5R 2 pfW<r TO aitpR (Eclampsia) ^RW 

' 5 Jtt?R t^b! 9 ! C’tt'® 9 ttW 1 

^5 ^Rt’R ^ef: ^RRRt, toR W 'STNR C 9 !^ to 5 ^^TO’R £lRfw 

^ I tiRjWf (Rl% RtRt RRt, RtW RjRt <P<ll, *n53pv5 <p<sil 'S ^4*1 (RlM < P?ll'8 Sc®^blc 9 R 
®t^ 5e t I W ^R RT^R to to I ^ ^blc’R Rt^R «tWt W*\ 








































































IrHR'fcM 

'sM ^ I ^Tf, m 50% C^Ofl W ^f w»lwl *W*t 

St^H *lt?T *Tt i ^T 0^5 l<p ^t "5^ 'auli3|<p ^,cii R 1 ^ 'S&fa ^TR 5 ^ i 

<re&K Mr ^t: *im W Pf*t W Rmi -s Tfflt ^ i ' 5 Tt <> lt^' '^•sjc's 

cA^ MS RRRRi ^i^lw (?\M ^c?r tjot «ftw» wf i ^f’lw 15 
cstc^ 20 flM« wih c^f w Mr ^t ^rr 1 

<4WTO" 

<p!*sf: *mi* c#^ 'silk's <pw wWa ^* 301 * Rc.t><i ^c<p 1 


^6ti»i?r *ilfc*H: ^ dMicsr ?m <sm wsjt^r 

^t SM 1 <M5$ 'Q'sr ta <3tc*t »nf)M *iMr ^t ^r ^t »1 ^Rwr#?r 
*IPJ W C9iw %s «fW ^IBRT W Wt p%t Wt) ^QTTt TO I 

*p*tl=T TO*t TOIt 1 TO5W R*|«qt‘t ^t «ft^r wRsw W«f «, Tit C^ 

<pai'S l « l *|*i'ol, ^TjTf i£)^ fcjlCTO ^Jt*(CTO fl'S&lG’fa ms\ <P^wRl ^.C'S *1 Im I C>lll 3 l 
wl 4 am 's^r <wlwl, bRferl'Slii ^r ^Itrot, *ifatt*r ^ to* crar ^vs#f Mr ctw 
■ 55 ^ ^5 ^ibh ^wrr to 1 w ip «Pr ^®r * 1411*1 *mm*f MM TO«r 

c. j i<i»i ^T SRvs 1 

6.4.5 wlwcwn*! (Cholesterol) 

C4>IWW»iM ^ml4»l4H C4»IWW>$H (Cholestane) <*IW ctKi ^tZlM 

gftM c^?r *£ifl» i£r^ 1 m»i«c*g*m MnrenM ctH ^*m 

30 $ shifts to 1 Mr wit to 1 

(a) LDL (Low Density Lipoprotein): ^lt^t‘ 9 t CTTOlt^TO TOT TO, TOT 6 ! 

4 fi> ^pirro ^\m 1 ^TTrm^ «ii>iicw <m 70% ldl «itw 1 ^ 

•ifiWc^r v rMj wit ^rm 1 


Mt%^tsr 

^ w Wk 


<woM (PiwH/'sIfllevH) 










$o$1r 

















































































(b) HDL (High Density Lipoprotein): 7 TWI? c 0© '©lc«il ^®Tt ^1 

<pa|lil I 

(c) (Tryglyceride): ^ wltfl&'v**! 5f<f R,ww 

wi * *itro snte csiw fc©ft 

«nwi 

?H#td© ^ t<plc«U'’iSs<.«is *H=T (?^ttWT ^d»lT i 


w 

rs rs . -rsu. 

2|^m 

WHwh/WBRr 

LDL 

< 1.8 

HDL 

> 1.5 


< 1.7 


'5lt3H C<PlC®1C'»l3<l«1 tg*tf*SRs t£T5R 1 *ftC F 0^ 'SJtfO "STN 1 ?, ffcsf®, 1%^, ’RlfW’Pj? *1^,, 
fac*l*l <PC3 Ivs>w<i I 

im c^re^wii wot: dic^ wms ^src*m ^si ^Rnss ^ 

sn^im I <PC<lhlRi *wft’1lwi otf 'Stall ^ *HpK. v © •" < ll'©lR < P ^2|<ll(.^. 

%f WT ^f*t® *f*fh© ^srf^flSR ^It ‘ 5 Tt v Q'?n?T ^#5f*a ^ l ^ t>«ilt>«i 

?frsm m\ ^ i <$ w*ifc* «uHfcMi (Angina) w ^ i <ms\ «rafar 

’tlW C^f*f '5f<f■'Sffit ^ WT <p«ihlf<i ^IM^I '3|ci<p^ c t C3d5 

^mi 

C4lMW>4t«H1 ^tW: « "^0^% 

<.<pk«i<. J i>s«i C^ftsflfta ft©f?t Wt?T ^5t i c<pk*m c'©u'®l (Permeability) 
W 5?Jlfw (TFtCT 2tm ^STi V|H<Hh^ *««H ^HO^IC.'SrH « 

WtdSR fcsfe WJWi 'aulfctiMM #*I?T fc®fe (rflwytolM* 

Rc-h i c^icwic-^^ei ffi'S fc»ft i -»2<fi(.<7ik<ps t>i*tv»i-si c^rc^i 

d*iw fetyfin *%’ ~s$, ^ -ms ^rwf to foUifvM Ifr* *i4*ti ^c*t < # c f© 

^ ^ ^\m ~m ftc?r ^r i t4k«ic.*G4«i « d^ wk fefciflMt* k ■%, t 
<*TO <?F) >|^|i|\s| <K« I Jjlflfctliqn «|<«|ftveltl $HJ I diC^ cm 

£ltet*i Wf C4k«H>B5l«1 'Stf^s I 


^sfr-^o, '§l<iR'feM- sisr-io^r <2£lt®t 













































































i<?8 

*twrora m f«tvo w tew crorc?5?m toRt® <ros ^ totot R’^rom ?nw 
wRw i C<MC«1C>G^®1 Rte<1C»KI teTO TOG TOR TOR w TO< <TO* *lfW4 

tojw ws; ww wwRs to i Rtrow m»iwc^wiwh v m ww wot wt totR?t wt 

RfaslRw W TO i CTO?TCR<TOT<T 4 TOlR^ ■“!$ TO Rfsslfro *IN* (Gallbladder stone) 
TO *tRRs TO I te*&, M>lMtffc*M W'Q f*fa, *P>IW3, <WMft*l|v| Si^R W Rt^rfTO 
*ttTOTO® *ltWi 

6.4.6 ^Hw«sfl « HGS* 'aiNMR* Wc^St (Leukemia) 

^5 wroro ^ to* IRr wifro <j$ -#w teR to i Rn^cro w to c«iw *rw 
to® COIR'S R«,to ^ to i 4 *|ott tot*w ww o 2 totoIcto ww 'To' i 

*lR c<piwl <TOW 'oi^|\»|R<p <?^5 "^sRW ^Rt ^ '®Kc«i WtCTO eTTOtOTT TOfW TOT i TO 5 ? 
#«w w^rfro to cfs <r$wm tei*R mm tow TOtwtw otiR® mcm to* 
w c J[i>Rto tern to pp to i Pitefroiw w totot tot ^R tow ^ 
^tor-toptot '5wi«tRwi#s <5^# cm mi <sw s$*fm w w«iR TOitw wiro^ 
to ^r TO^t wFTO«sri i wtfro ^wtro tow rRhwcto , *jRR to, tot wr wt% ^®r 
cror to, tow to tot mi to i w^^Hto tow m toR m totr 
tow Rw<r cto « totto: ■*tfto Rfro to cro totw to cron tow to^ 
TOWtR^ wtotoi tow c*r to c^R c^R tot toR m ctot to to mi 

TOro RR TO to TO *ltw i R^ wlWj totot csiRRTOT TOWiRw 
toibrt Pitefttii wtw, tot wf*m wrc*R cfs wroro wiRto ctot tot i Rw wRw 
TO c^s mem tet?i totq (PRott tow toto cto to* <?wwnw<T TOtfw tot, 
CTO atfrotw i RtefTO ^rlTO ^ tosR R%t cTO^RR TO TOf^ 
I CTO 2rfror*T-TOTO TOl^lfroTO TOW %roTO to to to to SlRar 

fw pp to i tow ims fro wtro to ^nR<> to ftero ^r 

TOW TOt ^ WtTO TO*f i ^5W Rv5(.<pRhR TOt?!W*T ^TO TOTO TOW 'TO TOT i 

fi>faTO : TO^ltW TOlR^P TOWt?T *5 Wt 5 ! R®R "TOt WW Wt^t?T ^RR^lT RFb's 'TOW 
’ff^W 4 Wt 9 ! R^lTO TOT 7 ITO’ i ^TtTO'W <wl*ils WWtW^lRf i£)^ 'oipv|»i'ssrl 2tf^Wt^tC»W 
^Tf*0W wlC’t?T IBR^iT TOT TO, 'TO’tJ St^TOWW 'oi^lw RfTO^TO RSI's! <!WW • ^TOTTO 

Rtefrow RfroTO w wc*m ^Rw mm w ^to fro ^t i to toitw tot 
csrfro®T tow TOTOtw wRtowtt grfTOim tot ^ito mi wero m towiR-ctotoiR 
TOTOlWr TOTO CTOlCTOlf% TOWT WtW i 























































































































#r 

6.5 W# C3ft « Slfi+U 

(a) «Ul5l* 

*T<R TOT'S ^^(.sis C4TOI ^T5X*f ^ ®Rtf> #R TOC*f ?$£RR ~m TO TO ftTO TOtsR© 
to, tot to%to cro ftro TOc*iftt ^#sr© to i wi >iitiiiTOf®iiM $«w*h, toiTO 
cto#r $®#r wur ^ to, c*rcto® totot tot ®m to i ^iwicwi 

TOTCTO, ftt»1*] <pw <p«hft (coronary) ^wl’iR ' 3 T° ,? Uf mw «dccR. i TOftt® sc®* TOjw 
4<r TOtcro toto* ^<te <afi>ro *wtf w#r to Iro ^ ftm m& 
C*ffc^ CTO l ftt'st* TOt >#<P'®I(.S TOR TOJ ^sr«sfK ®R TOC*lf*R ' 0 |f^|(.et«l TO? ^ R'SfCTO 
®rj to^icto ft>«ifi> tor w#r ms, i <4tcro ’ 5 to v °i(.«i«p w ®f<f ^ wnm 
TOrt® ?f$ tott i wi snronSt cm ^rt» to^r to i ^©ro toctt ®uiSiw ^ 40-60 
TO^t c.«iic<p^R ^i 5 ® toe^ *tt, '3it«i<p toto ®frot'Q ^ catcst 'aii^H© tob^ i 

4 (RtCTO TO«T CTOTO 'QTO (Rt® TOTO ?PPt¥ stilts. I RT® ^Wk'SfS TOiT '©iftsfti's TOTO, 
^TOIRJTO TOJtTOf CTO ^rfTO 5 C®*R$ TOR (ftftillft, C®3ifr ^®Jtft), (?RR, 

iTORtfflTO ’IJlfi^t®#) TORT, #TOTOR TO? *1l3lft<> #TO Rt TOR TO 

caR cm rr i ^ ^i®!^ ^r w r'oHI, <j]Fb , «isi 3 ® 's ft»^ ri<htj csc^ic^i **c*i cricto 
R ff® CRC® TOI 

MlCTO *1*H*I^: RT?®IJlijR to ^R 5 y oiRR*ift TOT TO^f® TO i ftc*R 'TO' fCTO TORtCR 
gfS® RRf '3|^'o<i TO Rf, TOlfRTOtCR <4*5lPiv© 'Srr CTOT'S R5RCR RT i RJRT RlR fRC® Rf TOT 

^f®c?i cto to i m\ <£\<r m to ^f®c?i m i c^t s^®ro 

^TTTO ^ «tf? m '3|^'»4 'TO '5T© 'TO' i C^t^ ^ (TO 5 
®ITOl^r «TO, ^©tro^TO 5 ^IWI ^l®l^ ^ ^11514 'TO TOT i ^ C^tt%^TO J 
'stm ^th to 'm i mctffr c^t crot c^m ^jptoq 

f&R»^C4»H <plc^ f’fc?! U><P-®rt*t <P5 (Ic, v © I 

TOTO: 4m mm <mr fro mcm ^ to w ®t®t®if® w ^f®r ®fro m\t^ 
<*m\ TO 5 !? i TOR# ^ TO5R 5 ^C^R i 4 CJlW (TO 5 TO© TO 

t^R CTO ^Tt iRTO, TO %1TO ?Nt m i CTO: 5ffW^ ft#'® 

TOR TO ^t, TO1TO #<F^T TO, TOf TO * TOR#? C#t C# ^QTft i 
TOR R TOiTTt, TOft TOR, TOt^ TOR, TOf® R TOTIt ^©# i 



























































































(b) (Rheumatic Fever) 

(streptococcus) ‘sjh'ilPis £Rt^, ^TS^lW 

^f?T, i3*iPic«i<i 2Rt^ 'ST*®^# ?R<g>l»i<p <il'»^c<n wasHtfll’U «T^ c t i ^ft*ffa e F© 

Pj«j<p|(.ei^ «f| '0||$>»| e t '0|(.«1«P ^F®t£fW®t, ^l 5 ® 

i ^ 4 <ro <24 to ^h© ^s ^ to^fi <it ^5 

'©l<.«i<P ^#5f*© ^ 1 WT ^sfWaf^ ^ *ttM <P3C'© ^ *Tt 4^? ^ 

stro^ to m 1 

•JSO©$ C^Mf& f¥ft© «Tt 'TO ^t ^if^ 5 *Tt "TO TO C3tFt? TO>M CTO CTOf e®R 

w^©t, ^t%, cstos toto to ^©jtft <?Nt <^m <sm cro*r $«rf*Rifa 
^TOJ TO* ^ft? $TO *Tt I ?ITO '©iF^hfac'© TOt, fC«T TO?It TO 5 «ll«Ut> 

■^S (Ft*ft (TO I SfNfW ^T^frc?T 4 CTO TO1$ TOT CTOT C*lf*iPiPi«i «?l'©k ^*T *TTOTOW 
TOtFt 4 C?TtTO TOTO CTO> TOl^ TOST ^TRf I '©lt«1<P f^fTOTO 5 ^Tl#H© c^c«u*(«iwi £ft <l ® 

wr c*ffepff Riifw^iw ciRPiPm tort wf cfpt i 

^ ^Nt* $*11*: 

"sit^ ^QTO ^sE’t CTO 5 ^ TO TOT TOt ’’Jl TOT TOS ' s 3^ ^ H^s 

<#<© *rfro to© w& i >ii^«<i %t-TOra ^»iww top® *&$*& \ ^tto 
<TtTO TOJ #TOt?lT (lifestyle) ^ TOT 2»I TOC^i TOTO 

O'©®! *T bPf'Sfl'©)^ 'TOJ ^H*ICSm < ljK'S <PW I (STOC 3 ^ "Sj'S.f’TCTO^ «f@»lll®IC'© 

g|fa^««q<p\s| ajfSj <PW ‘Sfl'S <PW ^llc<p I 

■sitw c*m e Prtt wsT ^*iwm Unit's -sir c«n^ ^ m\ to 

aili<pc^i^l *ihPi<p '©ih’n sHlI^s c^t^re ^©I<| v ©k.*i < p ^f© ^ i I^T’llwciJ^ 

Ts\m wik FtoilBw* -*t%^ wv ^wrt ^ to i 

^ Msw -sitwi ^Ht i csr ^f^ift *m cwr c^r, ^ 

■*r% *iter ^ $$$, ^jrapi ^ ^ftr-'Rim "sitwr ^r #^r 

»n® ^TJiRr i 






























































$0)br 






(J) 


S'Qfl 2f^ 

1. Slc^i'M ■#? 

2 . 

3. <f®<pR<p| W 'S ^t? 

4. *T#<T <FlW#t? 

5. ^»5W # c^it?r? 



1. <rNt? ^*im ^fai ^r i 

2. I&iSl^l^. *df^ CHW filial*! ^faf I 




<^f¥lt>Pl $$ 


i. 'oii^'s>^»iD *t*rNr *iN ^t? 

*T. >llttll4»lfS«l>l 

*t. c*ifi*ire*isr ’si. «flfc*i4if8«i>i 


2. *ttE?PT ^ft'S'STfa ^BT t^tfr’T <7P*te5 C*t®T I 4T*FC?T 1%*^ 5-niJyi 

^e?it<r^ntf #t? 

<F. ^3t«t5T *T. C*tm«t 

Sf. ’ST. $»! 4 l$l 4 *R 


















##55t*T 


JflV 

^ 3 « 4 ^ SttSfa *ft« I 



OTr^i 

irtf^T 

A 

^ifor 

B 

^m\ 

AB 


0 


3. *TC®r%T WtM ^T alfM* ^e 4^lM <*r^T etwlw *ra, ^ % *fln*lt 

«iyilW v ®lf^4‘ Rc^b'lli) 3lfrt*13 3083 SlCijI'Sf'l ^c®i c^c<f Re's HUim? 

'»lfa»i *f. vo|>|R?i! 

sf. *rt^T ^stf^T 'Q *rt^r 

4. - 

(i) *TC8 A, B 'alJlftWH W ^ 

(ii) slfaMW ' p ft»T <P30» 

(iii) ^tto?r ^ <F3ffs *lt*CT 

■^) i 'Q ii *1) i 'S iii 

*t) ii 'S ii ^) i, ii 'Q iii 



^5H%T2t^ 



»r. to s fc*iMHltoi srftsntto 

s^m 

^f. fi>Wl X ^lllHfij *rf*f Y 'ST*|3 CpT *Tf C*ffel«, 'si^C e 1 
'Stvsws C^tSf ' 3 T5P0t (Ff*IT f^ fttSfa 6 !' WI 
















































2. Wl 50 I <4T*ffc Slf^tW tffft I 

^ 'siWt^lt, ^ <0$^ W 'aiP^I I 'SMjftc* ^ 

7 CTO '^FR fftfr ^Rt, "^T ■qt'QTTf, «lhu> «t<t FNt ^T 

wl«lwi FtFf 1^ ■’’I^tal-RIM eiwiler^ta ■■’tah-f C*H i 

^t? 

'$. <?$'5^>f«faT ^Ht<l C1$,C<P ^t ^3? C 5 ^ I 

«t. w *hc*,mh wotted ^t ^iNn ^ i 

^f. wot ^ - src*o (sftS ^teraCTW ^JWJt ^r i 





























*r*5*r^imr 




'ailR^'S "JR ^taCttCAft *U1% ^ri? i »W%flftW#CW 

Hl^n^ilsi i « «H% ■HjI^I'Si RR*m ej%?lt Rwi'on i « nlwiw.ii 

*&l% Rftw sif^st 4 ^olraRf *sOwlw f^l i 












• «m^fer RRviuu *« <ohjt ^uo *fm<T i 

• ■sit^OT iwra? £f*iK *im i 

• 9t^r 'Q ^ftt -^us *tm i 

• wi^wi 2t%nt 'Q «ut% RRviij ^cf^t wcs I 

• 1 ^WW caM *m, £ttet< 'Q slFo^lM* C#^ ^JJMJT *tm l 

• sfffc t^r i 

• *£*1<£(.^3 I&ifl 'a|'0q»«i <q>w l&R?'® <P<1C'® *lk<l I 

• csiw sifewiw wt •inw i 


^t-^i, '§1<R'S3H- s*r->o*r (SR 
































7.1 ’dt%t RPlwa 

^rat WlfR CR 'Sfec'Tfl J ilc e il^ J ivCgf^ c t (Photosynthesis) ^R? '‘SjRR (Respiration) 

'oi'oj*® RUriT i ^ ^ Rli>*ils rtrjcr vSKswi Rjt%r RR^?i 

w i ^ stfom ^ r^ ririrIr^ RQitiN Rtwr i w$ ri$ 

crff co 2 W r^cr <4R? o 2 w w i 'aniftw ^$rr d|s?rm ^rj o 2 tor 4r* co 2 

WtR R*tR I ^figtR Stt%T RffoT RflR CRGRtR ^J (?FlM fRC*lR '5f®t CR^, W RFatR CT>lR|T>t 
'G RfR'Fo R^ttfSR RtTOR (.eiPuwon^ (Lenticel) RlTOR ^f^5R, RR^R ^-'oisiI^vb 'G ^rjRj 
’UTCRR fRfRRR Rd I (SslRRT ^R, fRRR CRRt Rt R*ft *5 ^STttRtR RftRtRRvtSiR?^ 

RtR vojf^ RR i RfcRlRRStSlRtR ^RtfR's «rf^jSR RjftRR W?'*t '^RR Stl^RR RJR RR I 
WRlR '^RR srftRflR ^Rtf^s RR^R \5l^-'0|'$|lR'!> ’to* RtMRRSKSfRtR RJRRtRRR, 

^ ^RR-gRRf^ R%$R G R51RR \5l^-vi|^|^ RjftRR RfRSJtR m RRlR i 



RltfoR (RRT RtCRtRR^R StHsRlR WRRt^ *tftR RR RtER, ^ «J%JgfR ’UtR ^RR RR 

Rt l 'SRjfR^R fRRiRtf^J 24 R*6T RRR srf^RTT RSRfi^s RR, Wi RRR 2rft>RtR RtRR 

RJRRR ^RtRR RRtf® Rl^R I 4 'SFIJ Rv5 RftRR 1RE5 RtfaTCRRt ^JlCR RIr«mS CRRt fes RftRI 


'otR RfRCRR CRW 2ftRtW% RltR RSSjR R*CR I ^CRR RM CRRRR RpotR CRW 






























































'oifsic,er*i 'Q <p|«w 9Ut^f <k?i, G'oto m "ST# OTW <p ttf^ OTfW <PW i C*ttfw 

*ftfm ^1lc?4 CO 2 m' Rfom <pc.«i O 2 9 trt 7 T ^ihi m, *Tf <ql^'®(. < n dg®i *ll?l 1 ^'®lt.<i 
CTO TO RR>|*| WK 5 TO* 1 


7.2 Tpwsm 


'3|fe|G'S? r i I G<p|wl StT^ 'OlftiC'StI ^I'bl list's *ttOT "Th *lh<IG l TO 

to toc®H mWf sfm to to ^©r wm cro?r m tot c*ffm i 
wwiw torn* wt mm to toiwwii to^rr to, wr to to *t% ^ i 

^ TO cn^c<P ^3 TO iTO (TOltoii ■*!% (TOUT 1 


'S|f^|G'Sr*i ^Tl ^*HnG«m ’STC*U ^G 6 ! <pl4*1 T51^-V0|^||^V!J 'Q ^ I ^ 

^mtoTO 5 to m 1 otto tocm c*tito m to otc® 

cfet 1 ct sftor to 'iifei&sM to to tor ^-toi tom m\ m, to* mm 

TO l OT £tto 2ilFlCTO« TOpr TO ^Sftto TO '*t%W 

«mi*iOTMj ■*ito to m? tom to, to* to to i 

to?r mm mpr to to cto<t sito cro TOito TOito 

^r 1 mm w to?]# 


CgH^Og + 6O2 ^ 6CO2 + 6H2O + ATP 

§jC<Pl'Sr '0|f^|G'S(*1 <Pl4*1 ■'5l^-'5T^1^>5 *t# ■*]% 


■a 

0 

*Y 


csito emit csfm afro tosrn TO to ftsmr <ito ^ 

gto cm <mo©$ ^r, ^ ^ to 'aiMtu TO to TO m, TO*t tom ftftos 


<to cto toc®rm mmi*> to TOcpf 
TO^itc®^ torn tonm to to <ito 
v&l^4»l$|!§W9« ton to 1 to TO 
sttow ctoto mtfm tout's 

^Ig<p, TO' <PG°1 sfl^t OTC5 *llG<P I 

7.2.1 IWf 
(Respriratory system): 

ot TOtto tosj mm ’ttoto m, 

CTfljPTO TOCSf To 1 toto^s 


tom'I CTOs* >ICb^)H, 'Oicb'0-I 



fssr 7.02: ■sim mro^i 







































































































^Plt: ^ 

wn, ■5t^#r ^t * *mR*t, ^m, <rr 

Ulf^lt, ^p#T 3WPT, ^ -sftp^ I 

(a) -tfelM-tf « ^*IW (Nasal cavity): 

sm <it ^ i ^ 

'3|<qpy|^ i£)<pfD Rig^pMI^R i 

H!<£ ^t r llPl < pl<l *il^Jc*U C<Plc*ll ^t '■j’faf 

^rPf i tiR> Rc*fa i)l^j[ ^ 
wf Wsrat ’W ^ i miPi<pI R^I's's 

OT <?ffi> 2P5M ^Rt » 

St^fa ^CiT <7RT l 

ww ^?r HiPwifaft ^ f 5 ^ ’iprf^r<#®- R*^s i «iwfl> « suffer 4fi> 

^ ^lc*t t^5® I ISRT *ll>IWll Wf MNfo ^ f^FRT Wt Cgfesit Sfe^B^lft *IW 

*Rft te ^vs i w ^© Rwh ^Pr^h, c^t’tfkr'j <«rc* ^m^hi 

^ll^c®! ^t t£l^ (MRI ’Mg's '3||i>c^ ^TRI i tile's TpifFJ slw - ! <P^lN R 9 ^. *iR*ileH 
R4«1 ^r m i til'^St 'S?*iJ ^D's ^[ •iffl’W' Rc*l ^QTrt? ^TSRT Rp^Sl ^3 <£|^ ^5|l3f 

»srt wr$K$t®r^^*i$PT stwr^Br*itqfer B te c&m £ft5t?r^# <F*rc\s ’msr^ti 

(b) ’HR«i (Pharynx): 

■spi 4 '^W^TORT fa^?T CT W# <?Nt TO, CT®1$ «i»ift»r 1 ^Tt*fc«i?r fa^FRT Wf 

CSfc^ *tW i£lf& R*^vd 1 «T?C*I? ^R'sc°l tiR# Rr^lN 

Tm wf wa, 4^ qMlfertdl (Soft palate) i 

^IPtl ti)^® *tt% 5 Ht s to<P<IC'-1^ ^TSRT tflft <PW C^tTT I <PC®1 G^ll/ll fiRFfa 

*fl*tl llf»H>l ^ <ll$C<l 'SING'S * ^Tf I ^Sj^Rr ^RRf 2tp <#51tt®t f*lf^T f^g 3 T^ c t 
til<T 'oiIg«i<pID ^tW 1 ^i«<i's Sf|'s'fi<i R«i'SG«i<i «il®ilRr^lii 'S'8G«I^ 

ti)<pi3l ^ppf^ «|Ig^., C*|R C^r »ll*jC*l$. ^I^GOGfl C#f R<pR|vs I 

(c) *^IW (Larynx): 

i£i§t «i»iRG # m Rw> ^ ^h»ilRi<i toi^pvi^ 1 ^<i<igoi<i ^ *rft?r^ c ! lf*f *itw 1 
(Vocal cord) ^Ti «<wf^ 'SJlfR><l TSt^t ^?I^i »flOT %*lfiP5t 

(Epiglottis) ^r 1 owm w ^ c«tM ^ «s *w ^sRr 



f&3f 7.03: »PiI v T5f « ’HR 0 ! 


*o)1r 









































































<||vo|?j|vo *TOl if utollol ^ CTO <M WT^Tt^«<ull>l »ni»lEi 

, *Hlj r llPlC'0 8lw*f I ^Pf-2p^tW liRT wlwl 'gRwl CT^ I 

(d) 'itolPi (Trachea): 

4fi> slllHPu »lNci wfctv i ^ -ilPiTS iTO^ Wf CTO>' I $| : TO 

1%^ ^ PlGI> t’tef l j'»lc ? t R'a® TO Tjf& ^RJ ^?f, ifl^Tt TJjl^MlRi i ifT^ £||b)^ <q>v©^it 

'o^llPvT 'Q C*lf*f Rr«i «tto i ifliT 'oi*®’f|i£i Rw 'ally's i f%f^o 
^ c^ifi cro to i 4<r to?r to ^\% tot-^tit to i ’Wfe to?r to ctot 
^rTO1W%T <i^<P c it TO*t TO*r ^ G«nl»pjG»il Cgpsjfa <iIto TO 'TO' TO i 

(e) (Bronchus): 

’jlPwifa to?*t <ro ’jj to *pi*fc>i« tofcrft *TO to «a^ ^tsr to* 

Ijfij »INfer to® ^ I 4 ^TKtoTt ^IITO ^PT ^ ^pi^Tf TO*t TO i 4*(M 
(4<MTO SSTO) TO *lfato i ^fPT SfTOt TO ijfB *PR«& ^IWT-TOINfa 
R«® TO i ^P-JcspN '*fHt (bronehicole) TOT i t^TTO 1 i 

(£) ^pr ( Limg ): 

h*w>omhi 2t*rft ^f®t i TOiroro to?r TOtoro ^ TO ^pr ^#TO i 
4fi> -rot to*t to? cro®r, TO^f *rtro TO<f i tsh ^pr to «iffs to? 


C**fW 



tol 7.04: ^pp TO^T 










































i'JS'b 




'*pT*jpT i ^ *iN<P fowl 'oily's i ^ 'ofosru ' 5 rc*U 

aw* ?pr ^?r i wr ii*iQ»ai ^mr w *pi*ewu *nw «*miwm ctm wt ^ i 
^ppr ^ptcht ?rt ^wm, ^ ^ « w#r «nc* i ^#rt?w tot 

'ouhRj'QeTt^T (Alveolus) i ^plPl^eil ^ ’f®' ^-JcjpN x fWT£fftr©' c^Tl t>lc<p<j Wat 'oi^pvl^o i 

^w*w %sr ^ ^©Rrt^s *nor i ^if^r *n^ir te ^© 

2jFof5 t<pf"1<P*ilPl<Pl f^C?T I <ll^[ £it<rt <P*K.®1 t£)^[(.®ll C^W?T ^Ool ^C®1 

, 0t& ^ *tE«r ^#0 ^?r i ^«#r 'Q Mfa<plu lino ’tt'aMT ot ^ 

fel «lJl%f siMi-SW* *ra5 I 





4l®t : Bi*l W^ 5 *? <PW Ibis's "U 5 ^ I 


(g) ^TWit (Diaphragm): 

*pl^lft C’lf 5 ^ *1^ T l iflfli (^5 UIIH4&I S!^S 
aicvol l TOe*nl ^^sfi>'o ^c°1 Rcm ftc<P »llw, •W’lSflMU '0||-5ivs>«i ’ll?! I ii|fi> 

Sibils'© ^,c,«i ^*lwm Sci) i£)^? ^•sp ■*^l'o|R^ s 'oi<HI*i l<pw v oilc. J i i 'SfUJE^tf spsfl^i atec-l 
’ft® ! R WU' i 

7.2.2 

<?RM *MRw« 0*lffl, ^5MJ ^ I Wf fas* 

%?! *1^#! ’iw UM^I faPTwi t>«il&en ‘puc'o ’ftt* I SjluRu 3 vSc'Q'sril fa* 

*rf*5tfas I ijUlR* faSRflfal* TOWlft « ^Wtf TRff^ ** I WT 

'SfUJMS.ll PiCbU fttCU 4 MW *1* i£R? U'sp’taSU 2|>||f^is ^ I 'S|lu'©*l C*ft5 

uH <pw *[*, wr <f j i<f(.' / i5i fauc** ^tfjr uM *l^c** i>t£’fa' ct?c<j <pc^ mu i 
1'O'OU lil'Ut uR(.UU ’51^’fU’ > 1U'®I U*^l iST*15 2)*^|>| f'O'OU -U^.C'Sf 2fm U s U0'O ’ft^U' I 

^ c’lf*! ^Rwibwu *frai?r gprifw i ^ ^fut?T ^ 

Ptc<p iSw ^IfU u* s i* 9 1^(.uu v °iI?i v o«h •*q|'»|R<p 1 *pw 'oik'U i lil'C® ^'U*fC J iu Rj'ocuu 

^ifsr bw i!i?r, wr ^t^r « ^r% < 1 ^^ ^oft ^g^i^’r 

^ 1 isreiw ^tw sff^w 1 ^lwi< ^ 1 'sfno «qi3t 1 


^O^fer' 
































































*o)lr 








^Sji 

<it 



fs»5 7.05: £R^t 'a fag’ijpT W't 


«w% Wm ws qfeiieM « RRxiiw ^ira i «nfl> ^ « 

<i®*ilPi^ Rj'sw <it3 i ^trr^trr RR^iciin ^c®i ^jn*t sil^nl i 

RR^ilM 4 *l4l«l «ft <PSl ^T, «<R|C'St«1 C*ff^ c t 'Q ^»l4*1 vu|^-'0|5|I^V!s vs]t?f I 

^fticeci c*tm : 

<rr 'auMfaaPr « <m$ tfc*!* ’tf<PFj?r <um al&sm 

8tWf l <pi<pi «lfe|G'SW SfW*t *t?T ?TC$ ' 0 |fe|(.'st*'i ijolw *rftfalftp 

^ri wu *ifan*t «ifei«M wft ^pr *iR<iiR>o «Pnr «m 
f^csrtettRpra c% ^wfir *rtc«r ^j*wt ^tcfrt ^how ^RiRwlcgflR^r« w^\ 

CTW ^^^1 ^RjlRwlCSjlR^ fflOT 'fllfelMM ^pst ^© *tfPT l 
RwIcSflR 5 ? + 'o(f«ic'8r«i-► 'oifaRwItSflfar (spsttf PiM) 



taft<p»ilPi<.'s C’ff^ '=ife|(.'8t*i SfslPl PTtf^s ^fTWt 'Q *fc?T 

taPHlPu sftffa C5^f w|p|<p|(,\s gfc^*t i voi<5(.*1c«) «nPi<p| <?IW WtWf C &f ?*pr 
C^tW C*ffei 





























































yjiv 




^1^*1 

^in?^!? 6 ! Rl<?<il w>lw ^>hi v5l^.-'ois!|l^y3 frofii <pw i <4^ <ph*s ^-'©isifc'b s|?w c?>|? v ©ih?H 
c»*i ?>t? ^So^lfhl ®?«T 'Q s lPi<PlC'« 2|W*t ?>C? 4?° PHt^f c«lw toPtollPra 2ftfk C»? 

W ?$?W 2tW*f ?*W i ?n?? V 5 l^-^^|l^ gfi(m Wtf®?1? ?!$<>1w1wi> (NaHC0 3 ) 

«$«<,>i< ?r?jw ^ ’iiJiHiiivi ?$ <Mt?1wB khco 3 ^c*r c®nf^ fa? *ii<HiR® 

■^w ^pi*jfw ®itw, c^Klw &pf*l<pilPi 'Q c«? ?>c? cic^ <iRw f?#© ^ 1 

^tW: fiTg^tflW? ?1W f?*f® *IJtW? 2|^f® f?*f? 1 
^*fa? e l': ^fB cBjBIB'S<i, 4?sfB 10 

mL Vic'S!? 5 *!? f?f?@? (^T> <llw), 

?|lF5c<P? ?*f (TO '©(•'©'© iflRsfB ?»| 

ffif?raRr ^c? ^pr?f ?*w 'siiB^iwi 
’TO) gw? *llf? 1 


■"Nfa: (.BjBIBvS? >j[B(.'® ??’lf??t 0 l' 'gw? 

*ltf? f?ff© '3W I ^t?*!? TjfB (.B^fB'Sc?? 
dfefa ' 5 TC*U >±l<pfB <PCfl »M < 4 ? r l'©lc? 

£tw*f cole's ?fa© ijfB r IC s 1 ?'$ 
gft^s gW? 9 ltf?E® 'gW ?1W* I 
4?t? 4<pfB ?w? ^?» £ffa© Pil?csi? 

^c? ?i^c?rft ?*w ®i!B<pic® wf 1 w 
®rtB?stwi? ®rtw fite? f^B? sit? <piBt cBw 10 mL ?tn to ^w 1 ?wi? 
?tw f?f?« ^nB?siwi? <i? f^pB? tptBt crc? ffc® ^c? 1 4 ? wr gw? 

9 I!R<i ’sjwi " 5 W1 < 3 <pVIc? ' 5 fl? v s <PW<P<1I<1 < 1 ^ &l«i«il <pc?l 1 ®r*t? gBjBIBv&g? 

gw? *itf?w> c®t?twt ?w? $*tw? srtw© ^ *nta ^ sitwn, ^ ^t®t? 
^1? ?t?* C 5 wf ??w ®twrr's? 1 ^©w i 9 Pt w^?i? ^ra? ?«t c?w* sif®?t? ^ ?I?g? 
•Tf's 1 d 3 *BfB^w? gw? *ttf? sit? 15 <ww^ *rc? *rtcw ^wt 1 ^B? 

c^twtte^ *if??'©? ?t 15 ?^? ’ifH? ?t^r 1 



fBaj 7 .O 6 : f?o‘jiwu ?tl? ’ITIW? 
st^f® *ifrw 1 
















































































“Tsp C f t'*IC^» ’ItW CT G'3 J 5f5'Sc < 13 goi^ ’llPic'o Pif^CSf^l ' 5 Tf*0C 5 [ 
^1'o1 3 T Bl*Ht ^t TOC5 <?lto C^tWt i «lfa <?lfe f^g^T ^ 

<RT W, <?lfi> CTffl TO ^PET ^st *R *fl<H TOC^ i 


PHql*®: ftg’m Wf ctM to c^ i 

^t<H <Fl^ V5l^-«ra|%5^ «I>®IC»UI (Jfl Wfsrat sretro 

to «w ^f%) ^mt?r c#t»i ^ mm to* *nfar crot 

*l9<i'o*i ^Pi i 



i5<P<P ^tW 


TO :faRT^fl> *p«r^Rri 


r ^ 


c 

N 


/■- 

-*N 


f 

"N 


z' N 

v 2 

f "\ 

mm^ 




-> 

^- 







^5UMj%^^PT 

-* 

«- 


v J 


V 
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_ J 


V _ 

_ J 


k- J 
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k_J 


7.3 1 5l»Hlfa-*Wt s ® caM 

^pr 1WW 1 «IR* ^l4d>fi|ilH TO*F TO 4 

mmro ^ss*s m i ^5«t sito «wi to «iw 

sitoq *pi«p*i ^pg^r to to i to ^p«t « ^sprmqtmsm mro mm 
drNr cm c^Nt w?r >*m? TOm m£ i '^fTO mm?m cm*p»ifir TOm, wr, dmsm 
'Q mrnmstrot to mror tor* Tsrf^r tout mdm ^j^e totoh mtcrn m i 

(a) wrwsrr <lt (Asthma) 

* mmm® cm d^cm-mmim d^fimm to to TO*i TOfe cTOT 
toH> dro*f *tm< *pi^w TO*f mmr tmte ft%?r mre cro^ d%cm-mmim cm>f 
Slfeftill C*tTOm TO, TO CTO TOm 'Sl^'olw valil^l TO * I TOm 

CTOl^ ^Utmt voil^lto f^mm^ ^?c*t m «uhll«wi «TO I dr> C^TO m, 

#m<5lf^S CTOG mi I 


*tf-**, «5I<(R**H- S»*T-io*T csfr 




































































































i«lo 




Wtl*t: CHI Itltl clcer 4Mf^t H (f^fis, *1^1 Hi, tf*I*t 1M R'Sjlft), llfa' Hi cifit, 

*frtitf%, fen c^t ^©nfw ^ shh hi £tm wic*r iNfi h© hi i fsp^cii 

cto HtiH Hf wtft clew ^itfi inti wt*t?wf itcwi iwi ftc*ti w^s© it ^ 

lR<]'S(.*Hl J 1»li) ^ Cltl WW t<K,'® llW I 


TOPt 


CTO5 Itl l 

im Hiti icwt wim n, c&ft> ter hi ^rt?r, ’Mi 1*tit iti 

C3t% CHl CHl ^ ClSlfl C5$t WC1, >3 HI ^CWl 1%W1 ift ift: M'SlfW 
HI 

^Sprt wftrcsR Him h it it itws h, to titter 

dPt < P‘v H i 

WlPtl ltd <HWl Wldl Hit HF CHHi 
HttiH ^i hw it i 

^ cisiii hi titter *fiwm hw m^t fe^tn* tew sew m \ 

dt^ijHUtt H5i 


sltewtl 

• fi>fWHtl 4 dft H^f Rshii H It i '©(.<! tel c j i<i(.*i dt’ft Wlltl Cltl TO i 

• G<M<1 ^Tl C^T ^H<pnJ C<](.^ ^ItTf, OT*jt®ll »Tf ^It'QTTt I 

• HHltwM 5 ^ ^ HIM Wit i 

• CHI faRcil H*t*f te#t M5tl Wt WHtl Wit dCW ftw ItWt i CHI- Hi 
CHt,^fHWH^5Jltei 

• \bMM4 Wf W^l# teWHt CWSlt 'Q HtltHt Wit i 

• *JlHt, tpT, Hit Itwf, Wit ^SJlfll WHtl *iR<!R Hit i 

• ^gtiwcte hi carte wi itu HBicit i 

gftecitl 

• MM&W1 ltelC*t 1M Wit I 

• Itfpjll, ItHltl It iMcWd ^l J i < p^5 H® lid, ffl H 1^1 tetel Wit i 

• iHtfl Clfter *4llW$ MICH WU HH1 HI tel Itlt 'Q SflltWHIWt WHtl 

Wit I Oi 




















































*P5F%1 CT WFF W §fct>V|Mlil ^#^FtW C>B-SlC.i|Vb %?I «*RT 

fsf^Tit «n^, <?# \5w>»ihif) steift cal% '^^re 

%foraif^ ^r<j?f%i ^ i ^ ^ «j?i^ tdf%^Tt ^t ^ «ft^® 

wi i 

(b) (Bronchitis) 

'HWhiPm Iws *s\fs £W^ rofflfri wf i <ui4ti39iiw ^igs^t fiifattc* ms 
*itc?ri *iftm, ^ijfwfo© fflos ^n^hsur, w *r* *^m c«tc^s 

C^T^t ^QTlfa 'SfMv^t ^llc<P i ^<P<il^ ^c«i <il3<il3 ^ C^fff *W<s » ^lM*Fl 

«nw i *Twm«F© f 5 !^ ^ ^i%r 4 csnw c#r ^h® ^?n ^mr, <#m 
« (cwr «*ro c*fam *ifam) 4 c^m m 

i 

• ^iPr, ^ ^j$tt« ^ ^ i 

• '^tf*!?' ' 3 TO C^t StESS '®i^p<i ^c?t i 

• * 1 $ *ifim <?fc® *nc?r r i 

• ^tf*m w ^»tw 3 ^ ^iPbt ^r ^ 

$itc^ 2 w <?f«ft r*, '©Irc«i <^R<f 

~sc$ <mu§ *rtt<n 

• qspiR, wir, ^®m^F r Rm<w®t <w 1 

• vbi^iw^ ^nf cai% fsfwrt «?n 1 

• c?ti%f ^®t« ^ dRcrof *Nt 1 

• ^R><ps '®3«T 'S ?R5I , «tRR ^TTfaTt 1 CWf: ’t^T ij*f, ^J*t R'sjlft i 

• <at% *$ ftm <s\m 1 

dfetuR 

• *^m « ^®rr ?rc®t wR ^t 1 

• 'Q «§m?\ Rstw ^t c«tw 1^® «tw 1 

• ww m "siNm ^ w ^ 1 
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(c) (Pneumonia) 

FtoiFtai 4a# *pi*fcaa cata i itmt «aatm 4 cata as© atcai am « gwftjIN 
catcaa aa M®t caca Ftecaifaai ap© caat ata 1 4as wra wv *flfl» 4a# aiaNa> 
caw i 

^W: (Pneumococcus) W ajl<Ki>laal 4 cattaa mapoa aaaa i #5f 

wfire fafma aama 4i«cftaal, ^$am « aajtcam *>namca ftfccvilftal ap© atca i 4aaf% 
taaa 0*lca WIHJHlPl'Sl aa ajWalPlO© IjWT CWl CSKa^ FtolPtal a?© atca i 

mma 

• *pi*£C*i C5lWt-'stl'©)a ^®a«T aat< ^fCSf as*F ^jR> aa i 

• aaft « alaa# aa I 

• cacaa ^©taamt ata ^sWK caf*t ^ aa i 

• a*fca ^a to mteam aa, >ihn* ^^ma# aa i 

• vbkjiwti wf w^alft cat% >|fi>fa>«mto aja*at amt i 

• vm 'Q aaa a#am atata apsatmt i 

• caft a*ca a# ata amtmt i 

filt^cata 

• f*\% aawscaa caa ft®t at atca, cafaca a^¥ ^ amt i 

• sjaata afaata amt i 

• mtcatmPaW 5 ^ «{ca aaata amt i 

• cat%? aa% ^areta « ^ afacaca atar i 

(d) awl (Tuberculosis) 

amt 4a# alaf^© atgait^® a?aaw cata i ^©ca c^facaca amta #ata*p a?cam ^oa 
a??ac*f 4ca f%?at as:a#^© a^a ^a caca^ ca# 4 catca mia^t 5 *© ap© atca i tsc^aj, cawicii 
c®rta», caca^tcat aaca 4 cata atat a?a#^© ap© atca i atat wfaa» afaaa a>ca, ^a%, ail^cac^s 
at wwtwjam atacaca am a*ca, ma#ff© ostca waat amt cat% atca aaam a^ca, wiat 
4 catca aac®t aa i ^micaa wmmw ataat, amt ^a^rna cata i mrnca ataat^t 
4camica$. at^F aa i amt mm, am, fa^pt 4aam cacsa ata caca»iwi wtca ap© atca i 


*0$br 





































































’Ut%T RFtoil 

cam 4 catma ^itama afoa aam «*rt wr aa*w ata at i aaa ^at^tmt cama caw 
afkatw «w a«a>Pla>ica> aam© a*ca <?mm ^r a*ca, 4 catmaaam aa*m atai 

< p| , sj c t: atataa© Mycobacterium tuberculosis alW aacaa ajtociSlaala '©il^aca 4 cat 9 ! 
aa i ^©ca Mycobacterium 9 t e l^$ v »ila v 8 <wh>ciSlaal amt amo© atca i warn-tiam 
afacaca wpi amea mfr aam cam caw ^lat^a famta acfc i 

cam m^T: am 5 after, bia®ia after (mt test), a%St« %35tajtaafm after 4as <*rm- 
caa amtrnj 4 cam 1a*fa amt ata i w amta tk mta aeam, mta $aca 

fama amca mta aftelfl* amm aca i azalea a$ afteta ataica cat’ll fafwsica fa*# 
amt ala lamt mr laca amaat aami ^atffc ^itateaa camt cat% amma fa1%a a^ata aaa 
#atH 'alws. 1% at mt la^caa «tai dna Imf^a* after am aeam. i 

wt 

• cat% 'Gwa amm atm, *>itm© ^rtm© afta am atm i 

• atataam R>«i amtma caf*t aaa a^iPi aic<p i 

• ita^ca asiPr aa ^a? amcat aweat aaf*ta atm a® ata i 

• atm ata aa, fameaa fam ^a ^rtca i cama mtaafiat Ha cate ate® at i 

• ^c<p tee& amt aa i 

• «cat5a ft®t caat caa i 


ateaaa 

• ®maa aata*f ^jatft fsta^at amt i 

• 4 catma fsfamat fWeaatfa i ®i$teaa aaate ^jatft cam taatama faaaatmt 
^a'olca earn aat i 

• steamea catftm amamtmr at ajtate&tfaatm atkat i 

• catfta ataateaa aafa^ amt i 

• cat% a^ at H« atlk® <?fat i 

• catfta ®mj $a^ ffiamat « afafa® Hteam atcata atamt atat i 

• ®maa 1aea*t a)'©!'® mteat ^tamta ^aa caaa am at amt i 

atecata 

• 4 atatam cateaa ^tama cam caait; cam am teaeaa amt atecaaa* tatet% fitet 
fam aea 1 1*ma ®tc*na aa cam a^a aacaa acaj ^ f5at msata ajamt 'aam 

















































































^ i fffim fan csiw faere ^5 ^ enter ^t 

m 4 itfw ntr?p m 1 ^ ft^nncn fan fe ^t ^<h w cnw ^n <?r ^t 1 

• Wviiw cnt*i<r fnfar m<HHH c<m® ^ fan cn'snm w«ir 1 

(e) 'f’lfFRT 4JM4 (Lung cancer) 

^ *rctn?r <wmiw^i w f^pr <jnHiwn - 5 ROT cnft 1 'iiimcH?) cnt*t 
st*m nnsn '*prfn 1 

f^pf <pj|*ilc<i<i y oi*y'©»i 2f*fR 1 

• Y% 'Q <#m^n < 1 W nrntR W*Rt 4 S(iW ^ 'ste *ttt<r (H'spr ^ 

(CWT: «Ujl>IW*Bl>l, Ctflfwillvi, to®T, n*fa %5\ ^sflfn) 

^srpmrnn^tn nm*n<r^n 

• wt nr cnntnr nntnn fn^tntfat ^ nntnn ^ n^tn nr ’i^sfo® 
<>jMM ^IhoGi'® ^?r 1 

*pp«t: -^pf grrnfw w AjpvoM ?m fn^n <rjt m f&fn*nT» 

n>nr nrn, w cnf*r fa <nt& nmnn n«hii *tm 1 sirnfa ^n’mn cnnn smnn nrn 

(TT^t^it: 

• nl^fa ncn i $ y r^c 5 r nnf*r e nmr1 

• '5?|^, 'Q^R <£R? ’JtJffilRJ I 

• 4 *#{ > ^ ^Q?It I 

• <ll^ls n^Pl^fa nt Fm»(lfal fa?l Raft'S ^snt I 

cnmfan 

2 tNfa WRI?! <Wl*llMn R«MH nlbftttM WV Yt nt «RT fasfa <RT, 4W 

<R, fa> RnR, i£R'3|IS'0|l$. $vsj|ft <?*(.'© ^ 1 ^5l^s Cnfflfat?R <SRI RlMR'^® nl$(£l 'S 

Rc j ’5infln«'if'st<wh nffa nRt® ^ 1 

• c?rttn?r R^ntcni <fat enter \ 5 M *Rra*f crn 3 ht 1 

• caw fatnn *bt vbi^iw<) *t<rtn*f ^ntf ^fi>fanT<r <u<psir ^t 1 

• siwi'Stw c^mtf^t siajw w, c^r I^s^cr -sjtwi ^jwm 

<3>fa WPT <P^I ^ l 



























































































taw ws, sitotw wm <?m\ ros *nor, ?*tt: 


*J?*tt*T 'S *Tf <F“fll i 

bl4sri^?i *tmi ?t *wm i 
<mi 


^IT'SUl? CoHf I 


y» 




1. c^t%w^i^^r? 

2 . ^tW ■#? 

3. ^t? 

4. ^UD^lls ^t? 

5. fivB«iFtai c<h ??? 




*IIHI 3 fl<l> gl*J 
1 . (Eft 5 !? «W=t’jM C*N i 

gq- 

i. to? c^HflSo W ??? 




?*. 

9f, ?3J1^ 


?. csntSMi 



























$|4R«M 


2. RR>(UI RlRfaj to- 

i. C^M^r ii. mR>C>M iii. *M«|vi 

Rtt>n c.<phf5 <h(2r>? 

R>. i 'Q ii R. i 'S iii R. ii 'Q iii R. i, ii 'Q iii 

Rcb* Rtf? 3 « 4 R? RtRR ^R Rfa I 

Rtffe i^yein %©t \b^iw?i w rcrt i v5i$t?r w otcs w 4R# Rcrr 
< q>R<pR WRRt’^otR R>Rt 'StHH i *ili>R> RstH v5l^R 'slw RR><p*i RRR 'G RRsRRfsi ^ifw 

rRto cRre rrirRIrtoi 


R. cR\s *t«<pR<p1 
r. r$?r 


3. R^R Rt$ M»hfi><l 'o^'oR RCSTC5? 
R*. CRlft'a WfR<Ft 
R. ^5f ,, J[i>R><p| 

4. Rt*R 4>R4>lfii- 

i. crK ^rrr *p 

ii. ^Rw»r to TO 

iii. ^l4*i val’^-'oi'Sil^ RlRR 


RC5R CTOt^Rf^? 

i 'G ii R. I « iii 



R. ii 'G iii R. i, ii 'G iii 



ffca- 0 


fta- P 

R\ W CTO Rsf*Rn ^ifeiteH TO TOT? 
R. ItRsRt RRCs # CRRTlR? 

R. ta P-4R R?Rf^5 £#R# RJfRjt ^FR I 


^o^ir 














































^r. f&c,t£i <5 UPr g^wi p 'q q iifc^ 

^ffMw fasm w i 




2. ^foSt ftcW I ^1 ^“ttff^F 

^ppot?r c^Hiii w«w '»i«iw's i *fa c tt < w i ^tata RB>'» ^*r ct 

HIHCHH WPte C*W frttlVM 'aiflilfav* ^ *fe®C^I 'amftt* etifiwa Cifl’tfr 
*v*\ ^ « ^jts R**n *iFs *«i* i 

"sPO^tt ^t? 

< '^s # C^Jfm? 

’T. slfkis C^f 5 # ^)'»k<q ^sPT? ^JMlf W i 
Wi « *lfllMa caw TOff C<Mh(T5<sI %m ^Wl^'slM TOTOT— ^fir*r 
to'twl 


**K«, '§1<R'&H- j»^r-io^r <2tft 





























GflM srf^rrT 



?t?«liwt*l5) R*lR T&. ^ ?TCF 


JNcw* «new 1^5?^ *pr*ij umihR* fast ^rcfr i «ire® #^tc^ *ii5)«if§lii ^tw*p^ 
^r, ^ wee *m\ fern wt <wtf cwt^r ^j 

^rfafa *w«f '^*p 1 ^ c^ csic^ ct? 

UfS?It ^ 1 CT^H 'Wra $RSlW CSC6 ^-^1^5 ^ 1 ^ 

^»l4*i ^5|^-'ois|l$,y» ^>w <f j i<fc j i Rui TfSI ^pr^pT c^w c*tc^si ^l^,w i 

•ii^'olw^R»»Pi »<l^c5iwi^fi»'® W«'suf^fa®^ rt» tffacstw ot?ti 

4 ^*OtW CS|W ^ ^ n! 5'» fafaq *wm ^®y *|Ff|*f Pwl«H i£R? ■Tt'Tt C^t 
»Hw «i1t a il&i1 ^t *,«ic^i 





































^ wm c*lc<i '®il^l: 


• Wl^« C^{ If ’TRR i 

• WD*i ^I^IC 4 ^ ^*faT < P3(.'© *11*1 <1 I 

• 'Q <pl®r ^US ^IN*q i 

• ?I^*T 'Q <p|«r <mc^> *it?^ i 

• ^snr Tgfott ?MI <P*Jff5 I 

• *tN?r ^jRS £lfcx.*il*f i*rs sjRxph ^fat <p*ios *H*w i 

• R<pc«m wf 'Q w% <4^1 <p^c^> *tm i 

• vbiahi^Pipm ^fwt *ifiw i 

• ^ sif^im ^ >wt‘li'an ^tlM* qfiflt ^jNtf *tm i 

• ^wiPm <am« srm?' fe*n?r ^fat *n^ i 

• »H(HI'Q*I ^ih 'St'W'S t£R# '0|^*<H ^tW <P<K.VS *fl?^ i 

• »ih<i^» 'G (/lipG'is fijSf «i«q»»i TO fold's <ps<.vs *flM i 

• 3 ici>'»*i'®i wtl^ ^ c*rt*5m w*r *im i 

• ^ 'Q ^|vs| <q**l»l'?| J1U>'S*H's| ^cvo Pl<PC«1lJ W^*T ^C'S *IT^ I 





































8.1 


<RW MW RR ?lt*OPT fffC? 

to<F SIHrR Hl$(Sl»M*lfl>'8 W 

*to*tprf c^r^csr w?n^?i i ^ri^jPTf 

i *ito c^M ^iffo *im*r 4rf wh 
C^Nf C^, *l<R'olc'o ^§J <#<o ’'IijC^s i <R '©(.'SR 
■sitWI fam Wf tolf 5 !^ ^5, 

i ■*tfto *nft, *rh <*ro taw 

'»lWW < l'o ttU>C*1$ ' s Tf s UC s T C 5 ^ C^tC^ (RR PtW ^ 
(FtC^ '0|«»l|a|J <Wt I 

MU>*1 'Sf'fff ^.C®ll fov&ft 'ST^Rt ^ I '0|R 

<£|<IR> ^C«ll C*1SP*1 I 

C^T «W*f: 



wm ’RT 4 ^ ^®ic's •il^.c^lcef'i^fS's •qeu < i'i|vfc<p f^aj g.oi: 'SJFR MtHwa 

<RRira i aimcw** c^r ’t'^'^g?'sir*oc5r'*tf1? csiw 

<rr ^jnr «itPT i m 90 Iwi ^ *nft i $*rtto?r w 

4to, Q»«H»PiH « *rh?r- wr 1 ^wiw»ivi to *r* *rfr rsr* *m?te 
\S*l1’ i sltoa R? 1 'siipR-erl'sk **lt*rf C*tt?f «ra^t ^f**f ^IR 'aiHR 

Tpe^Sf xsf%«wrf% <Rt*[ ^tffa ^ S$ I 


8.2 ^ (Kidney) 

^nwi^ Shm^hm f*toR toh, csrrcsr ijto* <RFf*r8rc?R to 

ijfi> ^ to 1 £if%fi> ^ OT«to5 t*Rto?r "JlffsT i£R* <£R <R <nh(.i> ^?T 1 ^RRT 

*it< ^r <srk tow<i *n< ^sR^r ^r 1 w!m ^$e“R ufac* ^im (Hilus) <ir 

RM I ^TtOTT toR (to* 5®MI»I<I 4R? C?Ht*T f^RT <RR 4R? C?RM *RfR 8lCT*f 

toi# ^ <to* ^ ^®wUn <rr^ c?r ^ajMnr £fm ^1 ^mOiud '*PTw*r ^ 1^11 

sf*R5 ^ ic t^ c»r c*t®if^r ^r 1 


^ ^ SRWR vo^viij \5TR^t to (Rto «ltW, (£TC7 C^H ^TT’^r RMI 



































































































*o$ir 




wm elfr«l 





f^3J 8.02: 


'5fs?‘t^ <PwT' 9| «£W? fo'SM* WlOT cai'g'sil I ^5?T 'SI^So^ ^Tt 
*fos I CS^pTRf ^*11^© 8-12^ C?R|eTf*bllfa« I gfatf^o 

w*il°i *&lf*l*Tt (Papilla) <K3 I <£W *&tf*|5rt C <> N%C 5 T S*y<s ^ I 


slfvofS <£R» *w-m «i1c<p rSRRwsM •HlPi^l <r«i i slfofiS ’^'SRRw'fih 

'ilPi^l, C*13Ff, (Nephron) ^£(1% »ilPi<pl (Collecting tubule)-^ £f*lR ^S£*f 
1^s$ i frafil ilfa<p| C^lH C*Hfwr i 


C=T$*T 

^anr $vBrafii«wii*i hiPwh wwD wr <jnw i aimo-tM* 

2jR)R5 £it?f 10-12 5 V s f (.«isp*i <m i g?hN (Renal corpuscle) 

'siHf^tfsraK ^T*t <£T^\ «wM lL>S^j«n (Renal tubule) *tf^s i 

SlftsfiS wil 8 ! 'SfRH CJlIw^iM (Glomerulus) ^Jl^t^T— v£| ijfi> 'ST^C*t 

i C^Tsffl^T ^JW^®T CHIw^«il^c<p C^S*T i 


g^NjN ^c'®! spi#® ^fs?f i csHc^h tal"1<p 





















































ib-* 









®TJWH«KC 


(I^RlTn ^Trl^fT 






ffear 8.03: ^<pfi3 wifi 

QtlPl<pl f^E?T ^sf% i w*ih s f 5 lt^ 'aijl«plw*5 'aftlfrf^'SSf (Afferent arteriole) 

Rj'ow IjC3> sfftf 50fi> fo 5 f*to«ilPn>l ftof? i ifl^Tt 'aiMN ^of ^ ^©rlRl^h ^5 
i 'srlPi<pl^ taI"1<p»ilRi^«Tf ftPr® '55?! $*pIm* 5 '5j][^[tt'G®T (Efferent arteriole) 
^jRS < J 5 W (5^? ^jM^I C«l^ 'OllC'^l i 


cnipit«ii»i ?rc®t ^tw w ~m <?itw *ifiqj5 wr i wns* tot 

i 'q|«ajil<p«ic5i> c^H 'sw fro sRlf^a » <pc^<p 

wt c*im ^ ftswt sii^mr ^*11 fer *mr i >mc*iw ct wiffi *n>ewt m, *it 

-5f*JJ f^C5T $.vSmiS 1*I ^ «?TIW l 


Ml»IM*l 'aipMICH - ! CTOP ^RSttf CSPfl»T 

< 10 * 1 1 Slf^olb w«iH 3fi>^t*l fa's®, Fllvbl«%^t ^Iblwl *ilPi^»l (Proximal 

convoluted tubule), C^#T-<T ^ (Henle’s loop) ^ £H#?f ’litot (Distal 

convoluted tubule) i 



^tW: »IH^ wapm fiarTO**TTOfBf^TOi 


































































i^rajpi 




Iwow 


^f s rar?i avsji^ 



f&ifl 8.04 *?l4sHlR 


<sw rmR«> ?(fj* srf^r m 1500 RPiffiEn ’’jar TO toi to $&R*il, Wfr 
arf^, 'flUlWlRfll, ItoHJRh HftUilMfWfiJfc ’fflsf TO* I aiTO >||*HCWfel ^RJ 
^fwi apw^raluihar^ta aw? «e{j *Rttf to*' 5 ***^^*tMff 
*h»pt to i ^ ^ fiwbfiu R>to« w aw# ^s#*r s^m ^tto 
^ar to i ^ar TOtfl - Hiffi+in ^ttot to* - c*t®ifTO c*fNfr aw? c*i^*t 
<TO* ^®wi»Imu TO®r miffed £M^o TO (To ^BmiJIm TO*r to i §Smi»wi <TO* ^ar 
^vlRit's ^TOT aj^? ■>ihR<P'»|c<i isffit $it^* i ^ar f^ts 'Jjar^r ai^# RPrw *T*ft?r ‘'T^fa 
^ar TO*!? aw? ^rRw f^5?r Iro* 'owPvi^s ^iiRw ^itwr <ro^?r 

wfer (R%?r *TOrI aj'TO' Wt f^sR 'srRWr^ (TO* HfcdilWM Wfik 
RRj?i : w 'sr’RW't : to' i 

U »ii«hcwa (riRwr, #tf“mm, c^wi^vs ^$jt% Rw tot i ^st^s wm<^«w 


W Rwt, *ttR, ^RT aw? ’TOW «W5 <mTOi 



O 

*y 


*ic<w ^(&M ^c<P <i®fj *Rt^ PwMcn C3*R '5f®t ^I'olw '5T?H CT?f 'sT C^f i 










































































##55t5T 


iV8 


"sp^J 

^hl Vb|^-'0|silk's 
HftcfiltenvilDv* w *W< 

^%T, ^R<f> 

'qWh *n^ 




qM'Sta ^ ^j 4iH<iw4> *rflfas <#r «tm i ■sfr© 

*wm,« c#f <#? c^ <?fe m i <ws? ’liRMvij 2f*fH ^ffwr 

w i ^ M4K«w 'sits^sr ^wim sierra eras ’rtfe ^pfst »i csuw^iw 
c?fp5T r#, «iri% 'shh ^«t ’tratf *i%js ^ i ^ 'oi<pi4<p<i sw c^ eras ’tift ^rcs 
3||C<P I C&M-^£*Ms *|RI 1 *lffa «fC«1 WC.'S ^llw, t£T5I*ri% vScO ^frl’f'Q ^R> ^(.'O ’llw I 4^1 
2(^©^ *RF«t I 

*il*iR < p*i c^tt^ < pI<k. , 'I st ■* e il x »lR < p ^Icst Rji «i(.i51 fovsRs staffs, stsflcs j i*i j uI, 
RpvsRos ’ffsR' ^QTlt ^ 'STfaf vS«Ht<lMJ I C^ftC’t? «T’¥ c ttJPTf ^It *lffa ^T ^TN3Tlt, 

£t2fTCS «lI'sR« CSflfij 5 ? Rt'QTIt, ^ Kiel's 2tgK 'S'Q^It, Steffi ^fl’ltt’fKSt ^T, R 5 ? St^fR 

■^QTit st stgR rr sea ^rhs^rr i ^prt t^sfe 'sii<mw« *tm wrfft 

*tra?fa ^ st ft^R<i *im Rera<i *tf^s i f^sto *tm ss» *tte<r, w 
cpfstt eras, csmm era?F <$aR<T ra*R ^QTfm c#f i «>iR>R« *ii31R<i> R>^R« 

7 f°^ s i c t, <p>i *nR ’ft 5 ? «p^i R'sjiR rt fov&Rt's ’ft?t?r ■^QTit?' <m^h sps racs i 

£tRR<P'»lw ’tN?T5^f tfsSRTFPUt *t?ff ’tus *Tf I <>i»pul S?I *fRR StgtS llPlOS K«T 

<£r* states sttt crai i Ise>ie<i f’tra 5 ? ses i «iwe<M states?? ^ 
C33 S3 i '3K/1 < P ^fSRT Rci) '»il(. J i i ’tWc^ R'O’Si <pw ’fNwn 
«<w w^tt^^’t^i ’ftR w ^*t c^?r ’fmwf 

m i ’Nf%^s f^vRt ^rtN*fr Rf 4 *0 s #f ^spRt ^OM5t?r 

<pw ’fl^R T 5f’l 7 rR c t <poI Rt?f i 


o$\r 












































































8.3 ^ 

fci*iiMfiH toto *tm toft to to ftor ^pr 

i toft «ic 4 c«ti ^t ftor ^pit ^*f?r *N£ifc>toi, 

v<l<lN<l> vblllftill, <!$Wt ^gjlft i 

ftoft R<psq ^C 5 ! ^WI3 <K*I <llw I 5HJ$ I^WlllUft*! ^ftf *11^ I 'S^I'T *IC@S <1®0 d^jlft 

^fafaPlir WV ftf# w *I?T *RT <3T%F vbHlMI$f»M ^T ^ i 


^5l?lH^R (Dialysis) 

^ ^pp^ef vo|c<PC®tl ^T ft^f ^Snl^ *t? l<l'sa|Pl<P ^-s^lPf ^ *ltottft© M? ^ \&I<jMrP|'>1 I 
*nqfa®te ‘vbl*lMI$J5|»l csrfto<r m W ^r i 4 csrfto?' vbl*ll*ll$Pl»l 

to#* ^Jc's* <pBr* *fsift^ i£f^ vshj £fhs ^ rIg^s* <pt«r* f*T*T* 

^vwieri <p*i ^?i i *nft c^fw wt?rt 5 rt^pr "5r*u ftc* £hito> <P5iicii ^ i <*r?r sttfft 
^sto faw^tr toto ^ *to #c?r c<ito 

i ’ttotito ^ <at% torn to to pfi^r to<r ^=rai?r 2fm ^PT l 4*lft?T 
to*lJ, vbRlMfcPw to# •il'SH (£T# «nc,«m rot riot, TO <jw totto 


csit^> w ' s> mr =r!> f^ 
'srr*073T 

C 5 lf“l(.*'isi 'SJWJ STIR'S S.W 

▼ 


stRpt^ c<i<HJca i ij 

snft^f 5 !^ 



«'SRJHT 


^Pft-^,8, INR^M- StfT-io^r (2#t 


















































































^3 I 43153 3l3W1^pr «PlCH<l 31^153 HftcfiH«HVlil>V9 3#33 3# 33ttf ($S9*ll 
43? '°l*ljl*D 3# 33t s if) <il^w P)‘*plPi'® ^3I 353 4fi> 43 5 fi> 3J3353 43? 33*Hlc33 fillet I 

2tW^ 

333 53t53t 3j%3 f^sft 1333 31 *>1535^1 w *15® ^33 531531 ^w 3#3 fosft 5355; 

srf^lt^ 3>3l 313, ^st53> frvisft 3?53t'SR 353 i RivisPi ?r?t«il«ti »x»l5<i 3>3T 313: 533531 l333> 

^rftera' f%v5f^ 533531 3j%3 fasW 5at% 5355; 3*ai 313 1l33*fc ^ir% 

335® 3l3t, 'Sit, '»I^C<lh, 3131, 3Mc<P 5313113 I 33% 335® ‘533 5®®’ 3l3353> 5313113, 3fa 
®lt3 3W53l^ ®33 133153 31 ®k ®r®t-4®J®t fO)»MM #3® 3W1 WS i >MC*1I'M 
b^mw^ 35®i 345 * 11^3 ^ 31533 31*053 43*sh f^vsRr Iror 53t% #33 3fct53t W333 
^0 3t53i ^3 1%®% 3153 V|M<^|1\0« ^ 3*31 313 I 

<^t%vs 33* 33* fav&ft '0ic<PC6tl 53# R»vtoR 3?c«il'Sf<.3<l 31*053 #33 3133 3>35^ i 

'aiNcn 535*1® R»vtoR 3<G<il'sti <pR<g»^ 3 Iwtj 3 3153 3*31 i ®53 'oiMcis 535*1 ®H^33® 
#1>3®i3 3*i35*t 35^3 3 M 3 * 31 3t3*53 5a#c* 1%®l3 3t3 3*31313 31, 4®ri * 51533 * to 
53 # ^1% 1%®l3 d^im 53w 3fa® ^3 i 43*fi> f%vsfR ^iw 313 * 5 ®$ 53fi> # 3 $ 
#33*fl3*t 3*31 3^3, ®$ 43*fi> ^3 favaft Slt®**!^ 3*53 531533 fbf%33l 3*31 3l3 l ®53 
5335® ^53 (31^ 3Jfb 3*53 1% 31 I fa'shM, '»$C3h 43? 133*T> ®tffl5331%®l33 f^J 'SUft 
^®3l3 ^MHl 335553 C#t I 

®P3F3I3*3 #33 31353, fal33* ®r33l*® #3 313 3^3^3 43? ^3Jt3J 3t3t 313^3 ^43tl33 
CSIW C33t C331 ^43tt33 3?333 353 VMHlPl #3l531v5l33 3t3t ^33< C33T 5331 ^t533 
TO 33l3*f 43? fbf%^3T $1353 ^53^ 5333$ 3^f ^It5at3j 3T» 3*at 3^3 1 ^t53 313*11 ^31 
35^®T, 33t3 ^tf33» |ft3 *ftf3 313 3»3t 'Sfb'o I v®53 '5lT^f3^ 3533*113 53313l3, 3lf3 31533 
^I«|R<P 31413J%, WW, 335^3 333,3lDl3<P ^I^N3 2f<|# 43? ^1331^315®531%3 3P® 
3153 43? St53tW533 '«mR>R® 3lf3 313 '3311^ 331 ^1^ f^t3PTt 5353^ 3lf3 313 '331 Sib's i 

3^><^4)| 

^15353 ^5l3f33l 3 3W 333 3353 5353 5353, W313 f3?3l 5333 5315313333 

^5$ 31313 3331^3 313 353 315331 4fi> 4533153^ fW 33, 135*13 353 333 31^533 
53313 vsluRfil 3 3t3 '0|«i3 5354 3t3l3 3JW1^3 f333 5'553 31353 31531 433f3 

3t3f33l 3 3f3 WG 3f533 5354 fbf3^3533 33t3*f 53131533 3^3 3f33l53 31(31^3 f353 
■^531 31313*131% 3 31533 5354 53^3 33 43? 3(3f3I «1<HfaIi1's 3333^ 353^ i 313153^3 






















































































































mm srt^>?rt 




fagSi fifre cth mss *nw i 



^<p<p ^lw 


r ~ ~t~ 

^tW: *mc e ll'Q*i ^nlc»ra R<im C’II^Wi ^!W*T 'Q GSiftc'a i 


^hiPi ^ <jm 

Phjwi mPfi C®fW ' 3 Tt^*1t s T ^QTIT Slcill'sci; MMlI MW y o| J j*f 

~5p5 *HW l felfllHfBq ^ ^S W PlWtM UNt $ffrs l Vbltlfttll « Wm ^©J|% ^o 
ffiWlT<RTC\sI 

< #5Jt c 1^r *nt% *ft«T I ^I^CbM ^tt, PiH MC*i ^1<M '*Tf < 1«T <P3C'o I 



1 t£)<p<p ^S|W 


4>l®?: 'Q ^isi«ilPi<i ^'®l <p^l ^Tt?T OT R<jm i® , p1's x »Im Pi«pc.«ii 5 tap i 



1. 


2 . 'S|t« ! lf $ lfef?lll W®t ^tM> ^t®T? 

3. C’Ht^T ^>tM> TOT? 

4. MM *ttrt$f 4«1C^) MftflTf? 

5. ’It'M’ 4*1^ MWfa? 


































itrV 


1. ^UT ^ I 

1. c^ltn M^^r? 

^ < ^c® n. wiw *r. c?ri®t 

2. ^eiTfa ^H«^t ^CSf— 

i. "*rtftfw 'sf^r c*ie*t 

ii. *flt% *IK <p^c.«i 

iii. J ^ c,v f *lRa)l«t y °llR<i 0*fE«T i 

%RT 

i 'G ii *f. i 'G iii «f. ii 'G iii ^T. i, ii 'Q iii 

*ft® 3 « 4 strain I 

■^if^ *nfi 'G voimjIij ^ sw csiw ^ i ^tt% w 

t4iviw< 9\w& -m i 

3 . 

i. wf*1 ^GTTt 

ii. ' J P®T 1 *fN3TIt 

iii. «1<MI’® SJ^t i 

%rt 

(^) i 'Q ii (*i) i 'G iii (*t) ii 'G iii (^f) i, ii 'G iii 

4. 'o|I^H ®1»l®UlU ^N't- 




i. differ <#i 

ii. ^flHlPlH 

iii. SlSJtE^ "H^sil ^GTIt 


*o)b- 





























c*n>*T 




i 'Q ii < i 'S iii ’t. ii 'a iii ^f. i, ii 'S iii 




8l"f 



<F. CSTpit% 

< CJlIwyih C^WRI? 

*t. foiq A C^ 5 #pfr<T '5«l*ll <P*ll ^ C<P*i? ^TWJt I 

^f. f&3J A R^®1 3C®1 ^I'olw «R?T ^<1W ' s I^of s T^o 

^8 I 














wjvsl 2fPft*T 'Q &®l*i 



’rfrotf #iI'51fP*lH, ^‘ik’TO- *RTCR<r *ttfk^ik slWl'SrW 

« si# ^ ^ cro m i <?r ’rofte a# kw c&^ra 

TOT fflW ^HT *TO ^tn, top «2r enfk PR TO! I <?i to crc^ *ita ^ikr to, kk$ 

ott kf®*r «i$m* vnm wro ^ to, to* 

^>'»?h's«i ^T i 


4 ^*TO ^rat WhreMM «lH TO 4R? <£R[ H*HlM*H ^PTO* WtTO *fl?TC I 





























8|5j|iT 'Q 







• ^sr gfPrH ^ wlt«m ^fwt <flN3t ^us *n?w i 

• Rfoq sfafa vs 'oifa|Jifa?r TO? TOttt <p^cvs ’ft?!? i 

• C*tf*l?T H^Tt nm <MQQ *llm I 

• <£^1 'Q PHIc^c-G* TOt TOOT <p^c'»*1^ i 

• '0||jl5'QC ,5> ||c?llPlC J 1?1 ^M 6 !, *t*H' 'Q 2|Fo^»I^ <1 <, f r ll <PSC'© *fl^ i 

• TO*t, 's g|Fs<q»h ^*far <moo *tt?ra' i 

• ffibn ^?? c m to ffiro toe® *n?w i 

• 'qpvt?' *|U> v s* , l'sl ^jR3 ^ J ^C V ® I 



























## 53 ^ 


9.1 »lH 4 Wlti*M 

ifR# fa©f?T <iwoa ^£5T Sf^TSf ifRT ^l&IWl Alik'S I 'aiNlow O'TM.’SI ^lilWl ^C®Tt ^^leT 
(Skeleton) I =Wt, O^tS, 'BJf’&t <iR\ v 3| J iaih CT(T> 206t^ 'OlP^ foci! < Jff<lil'*9 a|l*JC*l*l WH 
1 ^*Plt®1 'S|P^ ^T^llf «HH« C^f*t ^Ik^ I 4R> a|l*1<10W&<P I 

(&&$ <??m wi^OTtw *ri**r to &sfa 

Tsnwf ^srfw *rk*h 

^Slf^T fttGil t'sR ^ ^l^kail ^k5T O-IG^SI ^lf^%T -^^<1 *T?T I aih^cnc^ ^ <4^? 

mas wa wt to ?*®fm tefa ^sr i ^nl^r <p®Fk*RT 


<pcslf5<pt 


^n®r 



ttfFT 

infflrapr 


9.01: ‘WM 


*o)1r 





























































































^S\ 'Q 


Wf I 'oiRhfa ' 0 |py|v©(.flq<i 'TO^ '5TO 'TO' I ^Sf^pTt 

ilf(t^<P ’5ft° 7 It’lf*t f^TC^J ’RP^BT ■ y f\ 5 T?f $IN>B| ^D^|i|C,'©| 'SJ'fff >)\^j|«1«i i£f^ D«llc*PSl <P3l ^<1 1 

i£^ vs^HlPvf, C«#f, C’lf*!? 5 *^ 4^? 'oiRh*^ iTO <pwph'®«i 5tf^o i 

>ih<u.ic^ <P'Bq>hv©«ic<p ijfi> ^?T T|1?r, ^5p©g<wM i 

^Rs-wh (Exoskeleton): < p'*pIc.«is 4 '3f\*t’p«lt <iR« «N, "gsf, t%°^t 

C^TfST «£RT '0|*«'g® I 

^P^o4’K»M (Endoskeleton): <5«iC's 'oihsl Rv®<i<ph ^®g<p'Bq>h^. 

i <pwpi(.«i<i ^ ^rat <)Rw *tR ^ i ^rf*?f <4^ '©^•nRf tro 

«pwp|«l\©tt) 9lt^S I 

9 . 1.1 ^®t smm <w wii*w 

<pwp|(.«n^ »tklc«« R^RR'® TOt 

(a) (H4+&I0II ’fat: TO*M 4^ RR’fc TOBf « <J>lkwl *TBf TO i 

l*ki>s ^Ic4 '5F®t*J(.®ll3 ^fv^R ^Tt*J*T <K3 I 

(b) WltC^H « WhM*l: TOlfttl w:*n, CSTfsTSf CSf^Sif f%TO ^ ^<RfeS 

« ^pr^pr ^f’lw Rrot ^nro to i c’tfttM wim to to «irc* 

<?W 'elU^^W W TO i 

(c) HVblbVbl « *TOT: ^o, ’ft, *<FTO « (ZftRw TO*tf TO i 4 TOf 

c’IPfwt ^fwr *ii»h to i to c’tfa ^ii5<mwi?i wr ^f nivbiwi w 
^ <*ro ^imt ^ror *1# i 

(d) C*llR^ #«W (TO C®flR© ^*tsf ^r I 

(e) *tRw Wt <WHRil|v|, <#1^1^, ipi^m ^o#f «|Rw TO *#«t WI TO 
TO i ^f ^ <iR* TO i 

9.1.2 (Bone, Cartilage ^ Joint) 

(Bone) 

^5f wl«t<P f’lPsfw ^f i i*lfi> "TO i ^t ^t ^0g7^t% 

’fm< ^ *fWT<T feK *W< Ito ’ft^s i -sn^TO TOJ ^f^m^pft ^TOt TO i <*T#fW 


^ft-^4-, '§l<R'5eH- @ri*f 












































































'IHR'SsM 


Wf TO «ltW 4R? 'oiljftw RltlJ R^H Wt ^ «ltW I 

^ ^l<prfoj ^ ^r ^sito *rfr cm ~s$ \ wt rw m*u <£Rftw$ 

■^5 to?r to c#r to *fe? i wm, pfitfeaw, *i6iPi?im ^ ^jhPuiiom 

RF»S| CTM f^C?f ftof?r I «l felt's S|t?T 40-50 '5t 5 t *tlfR SflW I Alfa's 'Sffec^ltq 40% 

&5R iR? 60% 'oilers C*iM *Rt$f %3I Ifta i ^sjfe ^f*R ^J *f®’ <whPi*)N 

RSJR ^HR 2|Cill®t*1 I ^^R *IRIws 'Ol'olw 'OlfeR Rl'stR^ 7 Rjl^s ^?T I ^JC*R '8|lc s ll 
'a|<]fel> C < PlC.®lC J l5«C®l<l SlMRpW ’lRR'0‘1 RT>R, Rt ^Rs 'SIR'S 1%1| *lRRtft^ 
*tRwR *R fofcllvM f® RSESR*! RtR i *NW < #5ft c l sjtflMlMR ^ 1 

TOT Win W ROT RtCTO RT TOT ■*!% 'fl||f®4»l3) CRMR* *KRR, «tWR feSlflM %-4R 
Rflsffc r'srr rtort<r ft i 

^Mlfe (Cartilage) 

'a^llfe ^sjfeR Rtfst RR i il’jM 'SK’Wfs RR5I 4R* fet^lt*!^ i i£|f& <RtTO> RRR 

ftn^r i >*r cto^oti rt csn^m osmsm rr *m«im fetoim Rifle's f^s 
rtw i ^ttfe c^mtN crir* rj^r aw *rotr to, ^ r*§ crrrri 

Rt^RT ^1^*1 fRCR Rf&o, tiR R*f *J«i«pI %l i Gift's WRR 's^jHlfe c<plt<m CEltcStflt'SR rr 
4RS RvBGmiIrIS CRMRR RflR* I R»i$CrM RtIRf RW CRRT RR l 4ROTtW RjTR^T RT 
®1)|R»'5R ROT l 4R ftTO Rfe'SRtR; Rt RsftJj'SRl^T; Rft^ I RR 'a^llfe CRlTO 5 

ROTt ftPf'a TOR®lt %R Rfe<lR>'s «ltw, RMI 'ail^^llD (?f«I^s t><m<p 

RRI, « Rt^ft^s vsf^?RR5- TftFrt, %im (£1<R WW (R^S ^ l «||>||CM 

<p«i<p WSf vs^-llpvl ((RSR ^RR? 'PRR vo^-llpvf) i 's^IlN f^f^ ^«R 
^?Rl 'oiP®R ^rvC*t '^’iRsi'o ^llc<p i 



4»|et: '3|Pxf 'S ^eflto '5j^s|j ^ff^Rsj i 


^sito^T (Bonejoint Rt Joint) 

'OC'olR^ 'siP^R 'oiPM'^P^’ ^C®11 2|I'of5 'S|py|'»iI^R '0|P<|^c <! ll i^RR^R 

Rslf^fl^ R^?T "SJ^sl ‘Jtt'olw '3 ||iS<pIwI «ft^, WI ^*4^1 

c$c^ to» ^ ^ Rf I RtoN ^iTO W»t£lW»t RRRJ WI 


^oib- 

















































































*o)b- 


TjIFat 'G T>»FT 




wiNciS “l3)w ^ W5T^?r I C<PlC*llf5 ilc^lw '0|»1VB > I 

^l^f, C*lCTlfl» WSr <F<It m, (JFH ^5 ^ ^ItM i 


^|3#C (Synovial Joint): 

«iTC s fi> 'qpy|Tjfij 'sjtsj' ^5^1^ <;R'»ic , t 

RPiv» ^ 

«lFV|»lfa' 5^R ^ *T*I*T 

'Sjfsfai vsrf^f fi|p|\S <£)W 6rfb«1 

•'iRcilI's^h Wtt^Tf ^It: 

vo^llP^o 'ally's '>il3.c»ilfts*il Q i 

(Synovial fluid) 'oifahfac^ 5 ^elM 
*N1* 

c^vs j&fi* «n^t <it ^it’t^f i «rf^rf^o >iRwiF»^h <pt «£r* «rt^o 

v5rf*?i^B Wt l£R^ VB'SSfPl'B ^TJ 'G 'Olfal^lfa -SVtol&Vtol <i>sl08 ^ ■»!% ^J?I ^ I 



tnaj 9.02 **fttHiRmw 


<pc^<p I c<H*l: 

(a) Rd®1 '0|FM , *iF^ (Fixed Joint): ^pvl^fa’jG'il 'oi*i^, ^fk *il\alc»il *Jt?T «Tt, 

c*Hi <pwllu<p| y oifk| J if**i i 

(b) ^ (Slightly movable Joint): <<rc* WM *!W 


«lt^T'G Hlvblblvbl <m& 

wr w<tr <7fw ^rt^T, «*w *ncr 

SWIG'S *flf?T I CSJ^pC®^ \o|pvl^i!^if | 

(c) *rn ^a^sN^i (Freely movable 
joint): «fl ^C®f *?5tF5\ 

^TftTTt ttoi 4 'aiPvl^P^ w ^r 
« M>li»<WPl, £1*^ i >|I$W!Rj*IM 

^eprfkt: <^«t <jff *ftc?ri 

(i) « «#sPtfa (Ball & Socket 

Joint): ^®T 'G c<pli>*i J if'®U's 

t£i^ Tim 'src^st c^tM wt 



































































^ ^<|R'SsH 

*>lto liNH'elM TO CT=T ^tTOT, TO « TO tot TO*T 
to? Hl^lwl Wl? ^?Ti »S|fl» *£W *TO<T *H$Mlfo*lM I TO 

(ii) TOt ^ (Hinge Joint): TOT CW *rTO?T *I1||1W ^twm TO TO, 
C 5 ^ <p'$rl<i 'src^oT ^fac<P TOt TOT i ( 7 PH: "^KTO "TOt, Wt^[ TO 4 

qrom <?r*rr m\ «*pw ctot to top ^rtot to i jh^s *ifowifeiiM 

vSH^H l 





TO: ^ItW^tW to WTO TO f*(m TOT fi>to TO l 


9.2 C’lFf 

<.'®ITO m<ro csitoo RR>si c’ifa cetw^ i 'oi'oj , ®l] e t w®t to° wife Tom totop 
c*H ^toe* ^c*tPr to ^wioiRr to »iwiCTt wt^i c^t to c*itow 
*tto I C’ttow RR»»i MSM TOS - TO> i CW: 

• \apt-8tejwr, ^spm, i>toto TOr«t, wstfromr to «wu to to i 

• <p'Bq>h'a<.«i?i TjtW o^N'olW uustfi Pi Pro WfTO *1^ TO' i 

• C*lto® Uto’lceri *TTO 'TO 'eR*U'^ 'Sf^ft SftTOFFT '*tto %TO <imh TO i 

• tom M^Hjppto ^gto ^Ktoro ^iro to ^ ^hw<i *rtto tor to i 

• *j«n^uq wffi, *itoi<piiPiu to tor £t^f^ TOvfro tost ^frot tor 1 

9 . 2.1 y\i<w\ «c*ifto ^Iwr 

*ito« "5 to ^r's c’to ^ ® 1 «ito otto <Pttor wror *i&t to, to 

c'lf^sw i£i^; '^ytcTO%TO 'oilo^li»i fc$f?T i dffE^s c*lf% cSro TOr> ^ i*r? f^Ttorom* 
to *rto c*if*r to «rto* to i TOto vBc««hi editor toj tokto 
wr c^ifr *rcfto m tor ^t*Ri mto tor c’tfa <$mr ftto ^1 TO#® m 1 ^ 
msXTOT TO SiTOTO mltoT TOUt ^to to^ST ^ 1 TOfim CTOT 














































































*o)}r 


l^ot Sfpft»r 'G T>TO 


TO, CTOT «TTO* TOt TO, CTOT TOW ^TOfT TO* tSifif, CTOT TOW TO 
tor w cror wro* stto tor wiw-TO ctor i 

t£)<T>f5 vSlRfH Rc.fl C’lf^fT <pl<4^P»J ^JtWf <Pfll TOT I <P^ <rNn C'»ll'STl fpfit's 5,0=1 .ftfe* 
C’lRt ^1'slw fPl'ST <ptfl t*lR =T S 1» "TO I <P^|5, <ll<p| <P fit's 5,t=1 5,c^J%T ijlfjfl 's|'a«i|fi <ll5,t- > 1 9 f 7 T 

piPr ?r?^*TO to to Upm c*ift RiTO to stwTO to i wr utaq « «ihhiw 
RSwfiit^fi fro ^rR?f i cTOtT fpfit's tot ^t?r TOffa <pi<f<q>»iR TO, ^rsffc 
^tffT H'bTO IjTOl>l ^Rff^s TO TO TO ^SIlTOlR* to (TIM TO 



SIR TO TO=TCTOR fTO 'STOf i 4 RTO «ql$t J i’t 5 T C‘ 9 lf*T f*tR=T TOT SHIR'S 


TO I TOtR rTO’H' (TO? Ajl$t'>i’t 3 T C’tf^R 3KW»||>1 TO? TOTTR RWT ^TtTOf ^*^ ^5f 
fpfit's ^jR «|# i TOtR tit^fi RRjsi C*lf*f fpl^t^fi TOJC 5 T Rfcsi TO*R ^PPleH TO I 

9.2.2 u5*iv&*t (Tendon) 'Q RpTO*i> ^t (Ligament) 

«drot cTOlom to TO cTO TO®fT rk*t wTO* TO* TOT toR to®?t to to 
TO% TOW TOr* TO*, TOT cTO 4*1*1 M TO ^st TO cTOtWfT TO?T t<pl^i>=1 TO i 
TO*R:TOfT 2TH5TO 1# W TO 1, ^ ^ ^*R ’flow TO *T?*p TO i *1$ 

2 tlTO* C&WT WFT I C5*T^T TO, «F5 \4H$TO (WTO t^T TO TOs I 4 TOCTO 
^sgrwt% ’TO w wiTOr x iw-2MHiR% ^btot to* i to tNro to 


I (oitifpTO TOE 3 T^ 5 lffi> W <ill*«i ftsf?T' 3 *R I ^srff^fjT^TT 
(£)fPWI TOTOT 5 ,tfl 'OlIR^ (['sR 9 »tfl 1 *STRR 'S*' 5 >|f| W 'OulR'QwfR 



TO (rTO to?t tot 'aide's g#to to i toR'gtot Tt^*jr frRj tor dSRsero w 

fWilRi, =lPi<PhlR TO TO, TO*t 'TO' i tiS*i\ist«m Rslf^TO’fRsf ’^^TO^TOsTO (R*t TO i 


feai 9.04: ^ <iltPT' 9 R -Q SftRTO c^lPR !3*?lT 


















































































ifcbr 


itHfa&M 


44? dJHvbWH 4?C4NW 4*4l4 ^T4J CI»H*W<I M$H4>|5) 4501^414 

fi>^J, C*lf*t nlR>«i 41 '©ilftn '©ilnnn* r5^13^ 4tC4 OTl’IIcnl’l taR n»(.n i uS r i\!9 r i C4*l 1 *l® i 

'0|P S 4 4) C*lf*t4 'g®l*lln CL>*iVdC«i'S1 0&U 8 4l Rcv» 4l'G4l4 J 1«h«ll '©K/in 5 4*4, «M C<plo*il'»lw 4f4 
fiip® 414, '®i^T w®? c®n^t *iic*t 4t i c*tf*t*F# c^iftsiit 5 ®- 4^©! ■*& ^ vri*** 
4lt4 4?*j$ 4lc<P i C*tf*l 4Sjf*«l4 4lC4 y oih , 4 3,cn nlc r i, 'o|py|^*<q^| *lic r i 

414141 n^cn (54° l>l' 5 fijt£44 (tensile strength) f44W <i|Ri<p 2lRx.nl4 5 tfi5 c'al(.®i I 


*nm 44 *i^r toi c^m 

pv|RW144> £JJ <]»*q^| voipyf^Sff 

’InHwn 41 £4 4°^p 4lc<p '©ltn» '©i P’44'4*)! 

41 4^T i 44? 

%©^5 ^ 44£44 VllFB* ^ %?T 

4t^» i <£(U5 ^lv©n(.4fi t^slf^fim vs*^n 

^W«Pf«flWi 44 

s,,.05:^«ftwrts 

^5t£4l mtwi 4 ^14^ 41 

C4W 4S|MmtE4 Wl14 4RT i 4Z44 1 5 5|% 5 4t4Wt \g»Mlq4*«lH «Pf i %fP5^ vo^jMl 
$=hPgh 4 m center to fcoft i 4*wi cw nu? 4<rsn4 44tom 4ic4 4tt4i 
4 < p$'»I(. 4 41 Rp1lt4*o *jva(.n> voili3(.<P 4tt41 41^© 44f4C^ C4M1414f44 4C4 



4^514>4ff© 4fi4 44° 41^4 *4hjy\o 'Q Rj>)\s 44 411 



4454J 44W 


4l'©l4 ^ 'S ^^4®! 4*41 



CS 5454 


4&4 



4 5 t'5f 



f^f\£>*VTf*|^V$| 



































































9.3 C^t’t 

(a) ^1^8Z*ll«ilPi*i (Osteoporosis) 

mm mm, *#«m *far mj ^jmPuin ^ i *#sm 

^*m mj ^ foSlftw <WHl>l^|vi-^*f *110 i ^P 5 wllWlPl»l <*Rsfl» 4 j|*lPUllt>M 
mM'fltPlfc c^r*n i 

otf *05 « mt*mm ^ cmfl> i cmm otf *05 mm 

'&m <pw*i, v ©lci 3 « *flftot?T c»iMl*lm (set-R^le, ^NK ^lPi<P IB^vsw mi ^.c*) mm) 

*l?r 4 cm*f mom W^W c^Pt 1 m\ mm ^sttmi m*R <pw*i 1m$m <p|f?i<p *tPim <p^ 
mm, otrtq 4 cm -^m mw 1 wm Pm *nm ^itsfi^ta (s#smtm<i 
m$) 4 cm msm? mm c#t ^ 1 

mtmt: cms *$m ot 1 mm ma ^mPmOT mSPm <mc«t 4 <mrnfr ^ 1 mftom 

cmmtw mm^ *m ^P«m *05 4 m <$f§ ms© mc^> 1 

*T*f >c t 

• ^srf*?I '©wj^ mi m, Ws sflC^, 

• c’lPm ■*t% w®«nw, 

• f*tcW 9m Pc<p mm v ®i^®<i m, 

• voipyicv© mi '®i^! 9 <i m I 

cml^fir 

mm mmcrn mP*m *mtc^ 4 cm Imfa mm m 1 cmc^m mftm wmim 

cot cmtcm c p r*it c^m m 1 mc?$ rnrnm mims© cmm m cm^ wi cmtcm 
mfl*mm? c«m m 1 

gft^m 

• *mmtr< *05 « m 5 k>m fr#m 1200 W[sm (m fsfOTm fmtfPtm mj cmtcm *to«t) 
mjMPmm w mm 1 

• *il»i(.'®hl 135 'Q ijmmtm ®m 505 ml 1 

• rnmm mr, m^sf ^ftmmlw, mm « rnm#ram-m^m mm msm 1 































































##55R 


^OO 


• *itow ^R^f^rw i 

• <wMtoivi vq foSito *%* ^*«r ^tmj sj^t w i 

• toto <» w (*rfw $w>iviwj ^h» ^ 

^srtw fi>f%vi(.<ps *RR*f to ^w) i 

• 'Q #*(*]$ *fRt?T 5j^t ^ I 

(b) 9fc>ll&W ^t dcNn® (Rheumatoid Arthritis) 

*t^lto> 8WCSRT <l|v®MlW<t W ^V||lJcyv!> *>|tsf^to \ <ltl*<Ml 4 C?ItW 

^tepi*® ^ i aw aa^t cuMcaicaota ca*nn W awr at wit ^siit to* at 

(rheumatic fever) 'srl'ol?) ^5RJ calWa ®W*I fjts *ttc^ (a& 'SRJta <av«y) i 
^jWa 2l<ph(.'i>i «i^lw fi>to?fla *Na>J i •3^'sri aj% ^ fsa stolwa ^sitolfaa 
^p«t ^®T'Q vsItH "F^ 6 ! ^WI'O^RSt'S 4<P$S<1R *|Ra I MWM ^WW 

£t^m fi>tolT I i£|^RJ Rc«W«b fi>toataR ?tfW Wf W ffiaWW aRT 
aa I ^*l<PlG*R C5W Caf*t I 

wt 

• '0|pv|«>ip«f at 'f’ftS gRt^ at aWt aa 

• -*|$ ata ata 

• 'OlP'^hfa 'limit's a 5 ^* aa 

• f?fl5 '^T ata l 

dl^4N 

ww caaia ^ caw *[cawja flatcar ala at i w toa ajawttFff to to^Bt 
aa i 

• Watto *ttola ^ «lft a^ WW to® sim i 

• a^HNaa 4 fficiR ^5*la ’taa aita (R^aT i 

• 'atoto HVblbvbl fa aHan ajtaR aRl i 

• vbt^iw?! aata*f w^aift caaat ^wanfl caaa 'Q afc? f&ton to 4 caiwa a^ 

cac^ atot ■'tt'GTit ala i 



































































T^s\ gfPffa 'S TO 


*oi 


• fsfwRF 1^?^© %rfw wr i 

• ^ 'Q #*t^ ^ Sj^t ^ I 



4<P<P ^#Sf 


^tW: (.'©Ns ^«1l<H?4 9 fsPtt“ft s f *TIWi^C c fa' ^1J ^RSte; w i vo|(.^ 

"5^*11 '0)Pd'3C s 1Im|P| j 1 'Q iSRT <M*H «iyrqh 4 s M <PS I 



1. '3rf*5i 7 rf^t I 


2. ^s^tTO ^tW W l 

3. wJ*1V!9*1 'Q t^lWC'S* "SJCtlJ ’It’#! ^ I 

4. >ll$WlfollM #*RT £#t% % 

5. ^Sjf^Sl 'Q vs^-llpvl^ ^ft^N 5 ! ^SP*I W I 


f)H|5fl<^ g£[ 

1. ^srf^t’llwlPlt’IS '^'f <3 ^ 5C t^lt C®T*t I 
TFJfKfc, ##5 sft- sssr-io^r ca£|t«r 






























Sl^ 


1. 

R>. Paf^TWa* < ^>lil 

*f. R. RRR 

2. t5*t'ttc*t^ n>^i ^.ck?,- 

i. RM Rtffa 'Q ^pT 

ii. ^P*fW 'S ^5?rf«^o 

iii. e 

Iter ca*tRfi> Rffo? 

R>. i 'G ii *f. i « iii 

’t. ii 'Q iii R. i, ii 'Q iii 


\a«*H«pfi> ’ft® 3 « 4 RS SlWtR RW I 

60 W?RT CRRR ^-*HORT WRJ C5RR R>tW *|ttaR Rt I f&f^RR 5 <10*1 (.SR 

v»m Rfter ^jmPwigm ^PtertiMiPw caw w 1 

3. R%it crRcrr catc*t?r c*tRfi>? 

R». ■'SlpRR ^5 CRflS Rt'STTf R. ^r ^ca RT'SRt 

«t. (S5TO RWT RRt R. C*lf*H$ Rfisre «rw 

4. Rf^Rt CRRCRR t 5® caWfi> ^ttR rc^— 

i. RtWW^p RtRfR Rt'SRt 

ii. #RR *tf^t<T RRt 

iii. feUlfvM % ^ RtRJ R*R Rt'QRT 

f*ict>3 c<phf5 

i 'Q ii R. i 'G iii 

R. ii 'Q iii R. i, ii 'Q iii 



































1. 12 w ^®T fitful C*T ^ ^t +I4+0M 

«IW4l5| TO 0^5#*, C^^lt ^t®1?r l <fr#fa c>T CHl^lCVS) to to *tto 

■#? 

< C’fc^o ■# tot?f? 

*t. Wmt 'oii’qivojsrr*^ w*# vmm <p , ®ris wr ^ c^r? ^injt ^ i 

RRv*n 4l<^wH5 wp® w ?iw tow w i 






2 . 




Y 


X 


<f. cB^r#? 

«i. ^6w»iiwifSi>i c^wm? 

n. to CPfC^ X W*tfi><T Cto<T ^ 1%iJ C^T? 
^IJf^l 

^f. f&C5 X'SY ^R'a <p|«T<ga^ '#51^ ^fWf 

^TSPMW ^R<pI %8W W i 


j» 

■a 

o 

-V 


































^W?T (co-ordination) 



fawn ct*t 


bj|R, 9 *ill R&sl 'oiRnN'olw d*iv* 14 ^|er»jc«nl «m<iM dc*i <hp\ 

tfl (co-ordination) 'Bps? s ® $$$*$ fa *1 ftfa l 3 J *l 1 « M 'llC*l 4 

'STC«tr ■»i»i*r5i ^ «HWT «Rmh 'orqhelfa» i ®l fff*i 

opr: mw, \ai«ffaiw, ^Pr, to 
-H51n^’ll« fait* *Fff m^nwi *T¥ *1* I ^ilww^G C®^ f*fw «plws ^fC*0 

WH *wjc^ i \SiteH ffpa*t* wv •fll^'oiii <f|*? ^umIciu 'wumh *®ft *1* i 


<5 'oi^jlw 'Sfan 'S *ih^o'tw,n 'K 1 l(u’« RFon •'1*1*151 43*511 '1*Ht^'Olk B llo , ll ^*5il ^.cao^i 

















*o*lr 




$s><t 



C“1c<l vs |In^1: 


• S|ysci^i srf^rr^rf^ut 

• 8lt% W1 sH^\ ^ut ^5^0 *tt<^ I 

• i|l^«M gfnH <m$ <m& *rm<r i 

• ^TfsiW I*iv3s<.*i*i ’t&'T 'S <pl'St ^st's ‘ s tt?R' i 

• sj^iii ^JWJT ’im I 

• ' 0 ||c<l , t ' 3 N3l 8 1"| g|15»i|| ‘P^C'S *11^ I 

• fiTW^T ^t 2f*lt*T ^Sr ^Jt^llt <P*K^> *11*1 <1 I 

• erww 'aiNMR^n ^ csn?? ^ 

*#Tt <P30S I 

• c^tc^o <M?l c f 'Q ®i**t iC t <p<ic^ *II*m i 

• Myl(.<P 'olwPta <P<1^I*I 'Q £tf^C?ltC*Rr ^‘ 9 1t?r < J' , f r l! <P<1C'0 9 tt^ I 

• i*n>«wRfc wt, «sff^m ^fat ws *n?w i 

• 4ltf*0l ^11^ * Wl^JaWW £foR i 

• W»lH*rR'o -“tlftw wot <M «tfF«fR •Ifire i 

• C*tF$fa/Pm«ii3 'oi«p*i '©Nh* 'Q 'sjtW £Fsfa »M(.<p »ici>'o»i'ol 

•^R> apse's i 

• *|!^s«9 vsl^ 'Q Titw *pfo<M 8fe5H qtbvaH ^ i 


















































##5Sfr 


10.1 ’raw 

811% TOt feftvnl 4TOtFt Stf^TW ^Iffs 

«I1W I 4 ^Sf^FTt 'STfWT TWtffcs ?$, 4 TOFt #^?T ftm 

■*lt%^% (co-ordination) i 4 W? ^T sttTOT 

fif% 441&I4 'flHMR*'©l (7t^ft CFBTI 

<*rc*fl> ^cim %h*im ?ro?rTO?rra«pij caw <%hmm <?fr ^miw, 

'Q R<pM, ^ft?R, ^PT ^at<F«lt ^ajlft <£1^# ^spf ftoi csiot i t£|^ 

■^tCSf 'aih^l'QTIt 4^ WRt^Sfto Wf? 'SJffst I 

v&lvklS 4^? &«1«1 J 13, RR»S| TO*|M '0|'©J*« ^«T 4^ oe-Hh I 

4 TO '0|'S3*« ^*|'S<h's|<.<l tol<l CSJCT ^f, 4^fi> TOf <.<p|(.*lM<.<]R 
<Pl'S?C<P ^t*ff Sffl 5 ? TOT *Tf l «T^-C^lf& fa'OW* 'SflWI 4"5R ^ '»|f'sra «>(.<J(.^ I 


10.1.1 *ftd 5 mwM 


CT teFT «l>lUlfa<l> Wf %*fo TO 4^* toft, toll ^ 

^sjifw to tor«t to, top m&i to \ ^sfor ww ^dJi^wn 


(Phytohormones) ^®Tt ^ i 
substances) R.&’iw'S ^^Ijlf^s <p«u.?»i i '3jfsft>f?'*t Rwl^kis CT sWiift<p <i^f5 C<fTO 
4^? CTO 5 TO ^jW®t CTO CTO<$C®^ <Pl4i<iPl 


<pw, wJIr (Hormone) i vSlvsom c<p|^ <psc'© *TO i 4iTf 

(3TOI ^]R5«<w ^ ^TO TO 'Sl'kis Rfoq TOf 'TO' i CWT: 

vtfWt (Auxin), fttMMpM (Gibberellin), *lftd>l4l$RH (Cytokinin), ^Iil<li>lf>l4 4to 
(Abscisic acid), ^lt®R (Ethylene) R'sjlft i 


SliiRF© 4^P ^mI*i ^I'bl'S vStvsci TO'Q f<p% ^wH smiw, «<lc*rsi ^(Nlhl <p^I ^t - RI^ <p?il 
*jl^R i *t^5c e ici3'!> (Postulated hormones) i <^rat Sf^iPP® "spl 

« W& W&H R^tc*f nm w I eHR* TOT (Florigen) «£R? >el4iPlH 

(Vemalin) 2ftfH i <1?^ <P?il ^f, (4plRc®t*i “'tFsRl ^?I <£)^ '®i ’IST^PT Plhl’oR'® 
*|aj^prc<F TO i ^ OT<IT % tfrlRoflH <?Fto Trf^PlJ 

to i to st*m ^r^rwi w ^rr i 


*o)1r 












































































to ?? 


^o<{ 


(a) 

TO? TO? «HR*H ?TO?i ?tFF CW? (Kogl) TO* ?JtFH 

(Haagen Snit) TO?v®lc® ^|f%R TO ?*FH i TO? VbH®$H ^%Fr? 

(Coleoptiles) fe*l? TOI^ TOT? ?*FH i TO ?llPlt ^NM TOf?W TO, TO 
TOI^ ^.FT? PtC<P C%?> ?T? l TO? '8|**qWc? ^|vto|N»lc.<l ^F*T *fl? l Real^l 
'TOjft l»iFi>'o ?? c? ^i*toI«A TO®tFt «nPv|® i*r^ ??p? TOtoPPp 

*tTO TO TOJ Wft 1 *Jr #i ^srfTO WTO i^WH 1 ^%T TOW TOT ?pT TO ?WFT ^*T 
TOtl? TO* TOtPf TORT ?IC? *t®T TO ?? 1 ^1%?CTO? «lft|Wil *tf?TOT iTO^TO TO 1 

^ifeiw^ TOtc? to* TO %?1? W? c?c® m 1 %f% ?w fcvlWFre to ^ 


(b) ftauPM: 

?tP? TOtf? (Bakanae) C?tFt? #W<1 TO* TOP? WF ?t TOWCTO ^Fs^fa Wft ?1 

^aTO PTO to* top? ter? ?T?t?Tto TOf trotf 5 ^ to, 'Jim sfTO toto 'iiFs^PH to 
TO 1 *tTOft foWMpM 1 *tfTOt**t %PC#R ^ 1 %P? TO fPT TO, TO TOtt^, 
%5M3T *fPI? ?ffi|3 TOSprs iflfij (TO ?T? 1 tfRT 2 f®TP SFkis *tTOWPTt frTOj CTO 
?ra, ?t? toft $%? to®? ^iF^fa wft 1 4 ^?w waft $F§f toph stpw topt 
vSFsifa ' 0 |*ijl*u ?T?t? c T ^Fg? PtCTO ^srfTO TO TO TO 1 f? PFlifta®, %®t? ^TOWI? frNj 
TOF© TO* ^CTOTO TO WtfWlf?®t ?Pp 1 

(c) ?l$U>l*fcFH: 

w^cSitopim ?r wit 5 # to, to to* to?? wf?c® wtot to i cwpt 

CWPT $Fgp? ^PTQ 4Ff? WTOf m 1 TOt? c l®tC? <flfl» f?f®? TOO? *tf^P? TO? ^ 
TO CTO R'ol«HC4 TO? 1 CTO^T, TOW? fTOP*t?TTO, %f TO* TOW? 

^©t?WT ®W?TOt 'Q WTO 5 ! Irof^TOTOT 4 ^wh ^fo<p| TO? TO? 1 CTO tWolWP? TO? 
TOPlP? SWIP CTO?? W^t?#?TfTOTOSi 


(d)^Wt^R: 

4 AHWHlU ’U1%T Wfi «flt^ TO TOTF5 WTOI TO?i dft WH? TO, f?. ^5f, 
TOT ^?? ^PT8 CTOt ?t? 1 rRPi»i ■%? (3?? "^PT? ^5t?WT ®W ?^C?, TOT TO^? TO®? 
■^fw ?t^C? TOT TOP* TOT TO^ WTOJ TO?, TO TO ^f^? ^TO ?TO 1 rRPi»i TOT, TO 
TO* TOTO ?IC? *WT 'WlR'* TO 1 ^fTO ^TO? TO ’TTTO^Q TO?T?TO?P^i 
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##55|R 


« torj *rwm rttorcr ^r rtto i ^cto wifR^Rs 4fR® 
(iaa) #p to rrcrr ®ifeiwR rto <wiRricvir <j»i<<i»i9vsi tot i wr r^mr rtw 

(Callus) iTO RRCRR 'oiftiifa's (TO^wis RR TO5 WTO RRR RR i y oiI^«i SfCRTR <K3 

r*crr CRtro R«ifa'© r*rT rr i 31'stfh tfr ^TOtcr 'oif^*i ^ RtwwRi(.*i5i <iml* *«ic*. i 

(Growth): 

vStvscn^i RR>r TOT R^lcTO cwr ^lc«nl to* tStoTr TOIR rr>%t 1 to wt Rfcsi RSCTOt 
TOrfro TOcr fifar rcr r^r toIr to i 'siIcrIr $*ifcif®c® rto® 

^srfTO RRlilM fR%R To RtR TOT TOR*tCRR fRCR «lfe|WR TO RtC®1 Rfliffluw TO, 

'eiiwin fro tor ^rfro torto fro tot RtR, wr CTfro ^r «Pr rr to* TOrtfw 
tow rjir® rr, rtos^ totir fro crcr ^*r tot \ 

^fhJR Rt ^TOtCTOT TO*R ®rfTOCRR ^tTO ®T^®R RRIC® TO 1 TOP ^RRpR 

(Geoperception) TOT 1 ®rfTORCTO 'TOT CRtCRR ^TOrR*)CRt fRC5R fRCR ^IhhsR's RR 1 

totr TOT TO to^r <?rcrr jsftfter 1 to tot ^F»<t>#R to wit rir 1 

®ICTO $feR TO TOj^R fTO? frtCRJR $TO RrfTO fRTO%T 1 CRRR R^RfTOt TO# 
CRll5fRCRR ^1%R 1 *rtR 'o«lc«il<p lifRR SRci “TO ^TOtCR RJMI® RT>tR 1 SRui 'oilcRl-'or’^lws 
(£) R^R TO 5 RRCRR lsrR<p R^5 (biological clock)-TO Sil^sM 1 

Vfbm ^TtCRt-TORstCRR RCTOT $TO f®f% TOT ‘‘fRRtft Slinw f®R ®tCR R*RT RR: 

(a) CRtlTfRCRR valvsi (Short Day Plant): TO^ W TO® 8-12 R*5t 'oilc.«il £l(.iilet«i 1 
CRRR: TORf^T, ®tfTOt 1 

(b) R®fRCRR ^SR (Long Day Plant): <fTOR Nr® TO 12-16 R*ST TOT TOTWR 1 
CRRR: CR$R, f%St 1 

(c) 'TOrIr* iRRtTO 'Sl'31 (Day Neutral Plant): tpTOTCR fRCRR 'o|l(.«il C4IWI £i®tR CTOT 
RT 1 CRRR: TO, ^l^T 1 

^ 4R? TO^T ^TOTlR R^®T W ^R? ^TOJR« 2NR RTOi CTO CTO TORS 
^ITOr %TO H»J TOR TO TOT TOR fR RlRC^ TOT <*rfTO TOT 1 ^TO 

TOCRR TOCR ^teR fR TOT TOt^® TOR 2lR»illC4 TONteRR (Vernalization) 
RCR 1 twf%t TOR "TOC^R CR 'Sfvsws *pR ^C's %R3TO TOtR RC® 1 %TO TO TORRTO 
RTTOR fR TOC® Rf Ci# RR 1 iRS^ %f CRTRCRR RcR 2° CRRlRRtR-5 0 CRRTTOr ^R3®f 
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steam rr^ ss^f Rtfc i 

r»i&s& cs\m cit^o *itB^ alont, ^fo<K w 4 rrrr ^Hr* ^%rr ^rcr* si^te 
r*cri ^fipr ^©m*ii<ilRfilR fRfw ^icw rcrjrrrrr^r i 

WR (Movement): 

tsfipf 'oi»ijhj #crr RffaT «n^R> •spaivsh'p^' i ^wrj ^nsj’sfK rT r^^Mr* vSlvBRWf* cr 

^HrT R>SR, ^5tR wr V»tVBW "5515? RE& I WtM WR l§f®WtE5R ^Sff^s «||R|R 
FR ^5J*®fH 4R? ’ttfR’Ilf^F 8fatER RCR RtER* I WR tR'»l(.<R C^lR* Rt CRR ^$T 

c<plcil Rt c<pIc»iI £Mrc<ps <pkcH Rt& Rlc<p i 

t>«i^<.<p sRR's •j'olc’t '5t’t RRl RtR, RlRfstR* WR (Movement of locomotion) ^R^ 
RRWR (Movement of curvature) i 'Sl's | w(*s (.<plc,*il Wl R*R RlRfsi^lw sftRlWRR 
volPlw <£)R> ^RR CRW 'Ollj ^RtCR R5JR <PW v»Ic<P >l|V|fsR> "WR <K.®1 I CRRR, %i£|l<P i£|Rv 
GSlf*tR CRtRSRR c<pIw (Gametes) l^sRt ^cHlw— ^ RRRR WR CR^It RlR i 'sRt^l 

<5j|<r>ct»f^^l ifiR? fc»IRM, CRRR: 

Volvox, Chlamydomonas 'Q ^IRITjR 
£*lRfaT ^ RRRRWRCRRTRlR I'SRjfRC^ 

Rite ^5121% fcfof 4R* *RR 
CRCT 5 R*U ’RtR WitWf RRffa *ltR Rt I 
<£|R“ ^RR •iRI'olM CRC<P RlR I 

4 RRRR WRW WWR RtRI RSftSSR 
'0|lc.«ll<pa)^t WR, ^RR ^pRRStR^ft WR, 

^srt<pf wto dte rri ^ojtfR 

RR^WRR ^RtRRRl RlRfstR* "WR 4R? 

RR^WR '0||R|R HHI RRRR RRI ^slR RRJ 
<Pti>l$f*tR> WR ^E^RRf’lJ I 

r*cS|^R<p WR Rt *PCiJlAjPletR (Phototropic movement or phototropism): 
RsC&lSPtRy WR 4R* RRRR RR5WRI $%RR RR© 4R? RtRT-£fflMtR RRTO alCTlR te 
WR RE& <£|R* ^pfR WR RRRRR RflWlR fR*t%» f^R ^, rHISSR ^iRTtR f^R FHW 
R 5 tSl3af*t'5R 4R° ^RR 'oiIorR &«11C<P RMI 



fwi 10.01: 3l«tn«i 'Snwra' ^TF5T srh 


^T-^, isflT-io'sr GSlfa 


































































































TOf : (2tf^4W<l WRMrt toR <4to ^f$*T to *& R<TO ’fTO^'t w 4<R £lt«© 
■*ph^r w i 



^w^tw 


: ‘PGil-'pfiS 'oi'agsRvs C^Rt %®R ->iIrIg<u ^G=13 '^-'oiRj^ ^R ’tfN 5 ! ^?T 'Q £tt*® 
<rt i 


10.2 s|t% 5OTI srfiRIt 
*4MHI«I «fsK 

8ii% »% rto to *«wm ^mr st^if^® -^p© toi $toiw<i tow 

8# TO ^lwl»t ^1% Hvblbvbl «tf TOTO*T TO* I to# to totTO 

Rfssi rtNrt 8t^ ’tWWt TOW i TOt J ^ i R ilPii)*i 2fto (rtW> ^sgTO to^© ^ i ilPi^h 
#*tot to* toto toro to i vn^em hiPiDh «ito totort tort to i 
c<pic*si ^iwf ^whw # ’TOrtrtrt 2jR<p *rt ^si^c®i j i|R<p'©Ig<i g^m siPw croirt, 
<P'©*^ c t TO? <MG<1, CRf& CTOR TOWTO> tolTO ^>CR, ijl^'Bflq'8 cTO^ ^JTOTTOW ^TC®T 

*toito to tor®! to i to totor ton «*rc* tor $*r tow 
siro i 

giro qfirtt tor, *r ^5n^ few** *rtitf i to' *r#1tot <?Nt to win 

to, to* toj to to tool's ^rfw i *hwm ^ v*f *itotw tort tort 
rttfrt^rt to <ii *Mfc »|*mm tort to i *sRir rt to©sR tow wwr 
ito6=f, iw tot* to<r to torert to i rj%r TOrt, rto <£r* TOrtstwro 
tS’R'Q ^g^Ig*i<i sito ^r%% i ^’twr tor tojw Rtoito to ^,*tfto«T cro* wwr 


*o)1r 
















































































c^iwi cro ?t 'aiHw ^Tf*i® ?*t? i <$m<ic<p ?^tptt ?>*fPTT siTOl»k *j® 

(Chemical messenger) R.otw'Q 'oiRjf^v© ?mf m? i 

$<ipm ?tffros to?? topt *tht £tt% w wl? to i f^Hsr tot? o*k pm 
?tptj? pipf ?mra tot? <m (07 *i?pt? *<icto t^j® to, to® ctoivm ?c*r i 4? 
^t? f®»? to to to $*pt ?t? TO to ?t?t? tro tot i (3 

TOFt f^Hstpr? to toe®t to*© pkttoti to ctom crom krof 

TO TO Pt?, ?T ?1®tPT ^PT TOT, TO? TO FH^I TO TO TO ?t I PFtPTt 

PFtPlT *t®»t CTOlTO fe TO mst^Tlf®? ?F%® C*tC® TO i PT?t TO PFtPTt PFtPTt 
TOt ?1®tPT CTOlTO f^® TOPT 2-4 fowlfllBH ij? (TO TO TOlt?T TO 5 ^ TO i C®l??t 
TO^®t CTOlTO TOTO TOT CTOf *flM? ftsf? TOt?T TOf I 4 TOf®C® CTOfaPT? 

TOC«f TO 5 ^ TO TO’^lft CTO "TO TOT Tops TOTOTTOi ^TOft CTO TOPT 
4 TOf®fi>^ ’toW'ffi 

qlsR<p 

^Mt, TBfctTO, TOT TO, fkst TO CTO-TO TO, *|PM>mi ^®Jlf? TO? TO? TO PRS? 
k®? to to <?m i «a TO^cTO 5 ^iw *ifibhHi to® to1t> to?? toto 

SltTO? i ^tfsW TO? TOTOs^i t?PT PtC5? TOf *l9oh*il, k?TO TO? TO?? ?>C? i 
c? ®cam topij 2ft% $psto? TO fro sn^tro *rf?PTP»t? TO to¥ to to, ptcto 
k®? TOt? TOJ TOTOt TO, TO? TOi TOT TO? -*ftft?^? TO ffi?TO TO, 
®tC®§; *il^s«i ?PT i TOtPT? TOT '*tftC5? Rfosi ?TO? 1®®? ^???m®T ®(tTO TOJ TO 5 TO 5 
CTO? TORT TO? TOT (Co-ordination) TO® ^? i (TO? k®? TOT? TOT? TO? 

topt? to tffsm top® ^fwt Tot to i 

totpt? pm ®pt < if?TTOt? ^kro tot wtron? tot i <to? ?i^m? tott ?tk® 

*lftc<H TO? (TO? 1®®? TOTt ^T^sfH "iflm i ?rfTO < lfTOP c f? ^tfH?> TOft TOTt, 
TO, TOT 4?? ^tFTT TOIPT? C5N, TO, ?I^, k^T 4?? TO 5 ? ®TOf®?tfT 
^#TO ®TTTO i TOT? TOJ 5 ®^^ ’ifTOP't? ^tTO TOTT ®M, ®f*f ^?? fTO? ?ITOf?^ 
?^51 ^?t top®!)^ ®ro»t? cro^ft sftp® ^tTO? ?jc? i ^ *r?pm 
'oi^Fs ks:?t cro^ft TO^® ®ls?*rl TO? I ^ ®I®?T ‘ll^w c^ffc^, ?f^s^fTOt I ®t?C? 

TOTOtfT (?T CTtfcj^D 4? TOM C^lk k??T slklC® ?l®t ®fTTO ^ CTOTt TO TO® 


TOftI TO? i 







































































































10.3 


^TPIJ ' 3 TST^TT ^E?T, (Ftt^ '33*T 

i*Rs G1C$^ ^5f ftcil *lRw(.“ln ^TfC^f <PW I 

*ikt> R'ljh ^G<P C't'QUT ^C®ll: 




c<p^a1ii 'iil^ora 


(^dl"'ffl1«j ~jl^'©a~') 



4Mllt*t- TO 

^?r?^hr 


TH 



owiiuor 



pi * j9 tTR; 9 ff^' 

m. 


vi)i«iPiHji^n;<P 


10.3.1 weita Ktf^W (Central nervous system) 

■#w 4 <r cs^m (^r »^i4i®) fer «i^ i iifo><4 ^wiiu^in to 

^srfw «TOl 


(Brain) 

^l4H®?r <7F#?f ^lf®C3ET OT ^5 Wf 4Mlfl>4H TO WSfH W, 

i tti^vocdQD *iRbH41 l^fli fim- ^rsf#®^, wiP®* «*r* 
^■dMP'o’kp i 

(a) ^aJaiPW (Forebrain Prosencephalon) 

^G&Gil ^5 ; 5f$? , t I (.^ll^^l^C^P ^^(P'S*«P'Q <^«ll ^GiJ ^IIW 

willow wk >a ^r wr ^ l^o® i # *for «?f 4 

f^s% >mcl> i liicn^ G*.f»iP*Pfih (Cerbral hemisphere) ^®Tt ^ i 'Q 

«I>II^MIlMil TO *ik «im^8 i£) ijfi> wr faff *TS^ «TO, ^1* 

4iiwi>iN i ^ c»iQai*T «J>lP*rtiwi crosr wf ^ t* iR^h cro^ <rt^ 







































































*o)1r 


wiot fiwt i ojS c^rr i 4fi> wmhmpi riw *Rt 

to SltCT I wftdlOM «I$M« *»C?R ^ l ^£D% ^>PR*tt RfcilWH 
R«J «llS« i iRT i ^ ^clTcs!|?i •TfST csf »i)ll5N (Gray matter) Rf ^RT ’Rtsf i 

'®r 9 l'fiRc<p, o»ifiralc*Ki 5 tf$'» ^ i^PR R'5^c*i^ Wf$R Rmj, *lt RtR ^Ic^Pi*h 
(mayalin) WR^t Wt^o i '»1^ c*iR^I°i <pclTc^|<i ? 1'Slw Rffl RRSR Rt 
VillSR (White matter) i 

PltwR^lt SfCsW W»t <RC¥ *||^\0|©il SRC'tR 4R5 £fasR> ^5TC*t ^l^'olvbll CSt^R S»vo* 

(<m i R*j3pR win $us& <?tw « ^i^Fs<i &m ^pit wfiwi»i i 4fi> wMtM tor, 

t&'O'il, 'MM, ^Fs, <ll<Ml$ 'Q C*lf"t?T <p|*f<P 5 il' 5 t R?i«i e t <PM i £<>M Stf^ 

^w<i Rl\5l Rw, (Pf Piiqhs SRC^ ^liivol l *n»«i £|I^R ^C*1J ^5 RRsc/*p?i 

R<i^R RRtfw wnft <sm *hu>ui toto i 



■^SPIPI 


"SJtfJJll RvS*l<P 


^»*lf ^5 


<?#3R 
stJMRIR 


- ^st 


< 1*P1 
C?T§fIT'SR5R«tf5t 


_‘ ! ’W < 5, 

v|Rv»*i4 


to 10.02 #sw? «lWi 

(b) R^Rs^p (Midbrain Rt Mesencephalon) 

< f5K jiPowii tocR w*r RjRt r*urR»*i> i 4fi> wf « *w^ viRo^w r*bt i 
'SR wRsW'fl Rt^PT «l<lR s <F® «H^R> ^?C*tR RtR *RR (Pons) I 4fi> 'Q C^'jgeil 

*sm r wt *Rm r^ i Rfto crRir r^ssr rrrrrtrr « wu rsrt 

'SRJrRsWR R>tW l R*fa 'Q StRt'tR C^tSTQ *«!«. 'SRJrRoW’SI ^9^ I 

(c) H-i>K»(Ra^p (Hindbrain Rt Rhombencephalon) 

4fi> C>lRt<H*l, *FPT « G^W to I 














































































(i) (Cerebellum): *tTO?T 
vor#?ivo sKsK*ifi> <?rf^iTO i 

TO*t 1^5$ l <ll$M« fep «pw TO?^ 

ms l«'oc<w <?^s to* i CT^pmPr c<ito 
C* lft?T TjH ftwt, *1t«H, C<iTO TOTOl 

to, wl^iwi ms »ii*mwh tos? c’lfatcro 
^»l4RPi f^fw^ i 

(ii) *l i PT (Pons): w^il m^TS’tlTjT ms 

TOi’TOr 'oi^Pv^s i m*t^ ^tf*r ^rsiww 
fcsftl 

(iii) c^°il m^fS’ttljt (Medulla Oblongata): 

>HCt>W f^TO TOI m >I|V|TO 
9 R*1, R«P T5 9 iR'is|(.' > t3' 


CTtij CSfftSt <pw|R5<p ?ft^3' (Cranial nerves) 
TOJ CT^lt TOTOlft (TO* TO om$ TOlfi><!> ^Tl 
^r i iSRT TQl TO »1TO*TO, ^Pf®, 

TO^T ^5Jt% TO? ftTO TOT i TOJ^T 

to ms «mw wt ®<£< ^iw?f 

©rf^\s i 



ft>4 10.03: fll^wtsi 


»ipvs*«p csj^j t<i<i wt ^iwi c^i^i <pwif5<p i)i^ 'srw, 

TO, ^W^RT, iTOT, cm, TO, TO W?T 1^5 l ^Ptont ?TO%, (TO* 

^TOtfer sTffmi 


C5J^^ (Spinal cord) 

c^^'ssj t^l5,C*i TO^TO C^pTTOH "TOtTO (Foramen magnum) *tiTO C^iW 

TOcicm 'TOtf^t <#<a R^vo i CTfTOt ^t ^t TO5 CTtftCSS? TOlfTO I^TO^ f^TOI 
TJstfW TO*i 

WW*SQo (TO TOftfms s jm TO^f <TO* l "TO 4TO mTOi aiRoc^ t^* l 
<TO TO$f TOF TO %TO TOF TO^f l ^ TOl^TO 'STO'if tTO W^«sj 


$0^ 









































































*o)1r 






Cto* 31 ca^'ssrfa ?[t^ (Spinal nerves) to i dto ^5, *l®Tf, 'Q 

*IIg?js lff?l i %J|^L fad £i^fa>*i i 


*0^*11 (Nervous tissue) 

ct to to 7 f\c<i'i r i d^ e i <pm ^»r "sif*ocsr ^rttot 

'ai^ j ilw dfa>c<i^*i <pm, fll^n> J 33 ^T ^l'H^p«il i ^•’ivto 5 i|l^c<ph ^T faS<jc«i?i 
WC5[ *fos i fa&<W$ fllgtoWM *|fcr 4l<d»to w i 

ftfcto* ^ 

g|f^ fa^<H ijfi> wf fto *fos— ctoto to? sNw w i 

(a) C<pfaw» (Cell body): Sftottoto, to fafcfoill*! to *lf&5 fa$«to 

ctoto, to^ito, wit f^tto wr to <if^5i dto 

>n$d>n>1$fli, "iftwiwN, *Pf, jn^witeH, toto to?*u tor to to i 

(b) e|®ito tot: wiw to-dtoFPt: smto tot i sNw to ^ 

*13to: 


(i) OTto (Dendron): M*lTOtCW 
bMton ^ sHto totw 
C®5^TTOTl Cv5^ C«fW CT ’W to to 

MHfc&fc to l to# RvBdW 
tofl ^pj c?to it t^ito ’fw to» 'to i 
wnnaftfe to ton cto ^ stto 

<PM I 

(ii) «Ul$M (Axon): Ctoto Cto 
tevto to to w<0<[ m ^utoi to 
wnto *itto tototo totowt 
to I fa&facto to? «|j|<|Wd ton's) 
tocer toefa to# *to to» i to> 
tof®R (Myelin) to i «IJl*|WH to to 
^oto ^fato to tor, ^ dt 

iJl^falhti^l faw fal'Ul*l 5 T ^toW '®I»V 

R&dwn ^tto csito to to i 






























































































##S3tS? 


R®Rw>ii 'oiRfte>si W?s 

^9 iflfij ?tfSffa e 1'0 Rfw?S| 

«I ^ Rfi^sJ R\SRwv||« 

«ul’Sicni sTsj^ ?r«?»K Tqtfci i£|^ 

(Node of Ranvier) •Tt^ST ’iRB's i 

wtwre ^5 wtwpit 

(Axolema) ^t«i i 

i£Rsfi> R&<1M<] WH^RE ?PlP# 

^Jj$ «llC<P I *pl<H TOlPWlM* 

PlMJl’PT (Synapse) i 

«R^o ijR RvSscis ^P*Pf 

PlMJl^Pf i 'oijl’Sii i5l<il>i-il<=i RmjMc^ "W R«J 'sR'S, (Electro chemical) ’Nf'oc'o 

*|I^ 'oi'S'il st^lt^o ^ i Piul*lpr RSwiRS^iN «il>i<p vo*i®i ‘ s i*Tpf ^llc<p i c^lc*il RvSsc'i* 
w Res ^[ vslvtoii shiR® ^cs RpdPPt ftv5*ci ^rPf i ^Pfte <£rs R\as 

R(.S 3j1?[ S^^Plt ^t ?|1?[ 'oil'll m<l>Rc<P ’ifolR'S ^ i ^Poc**p £fls RRrh 
R^?h ssts siRR R^<h csiw *r*t Raichs «Rmjppt *tsctm 



cw^ 



*o)br 

































































<PW 3||(.<P l 

WH ^tw <^T Wt I «l^s«l§l ^t *rcw% $n^ W C9fw c^jfa 
ijl^vsc^ 4 <R C 5 fli 5 ?T «|*HI$) < 3^1 c«t^ Wf $^t*Rt C 2 t<H 

TOI 





■^tw : 4^fi> 4<f Wf ffcf^o ^ I 


i£i^ W %?r qoW$ ^?r C&W ^sm^TT c^r i ^ ^ art, *rc*t w 

C5tE*l?T 'Sfat C^ ^C?f C’H I C^T 4'SpT f&ti? ^tH»ll«tt»i'a vo|\to«i1 C^fiNt C^ *Jp®W 
C^lcsi <£T?r Rwd 'oil^cH* ^qI<pIs ^T C*1MM»Wl C^tf*t ^ i Wf ^sM C^f5 

^ ^ i ^tR^Tfa '3||<pP»i<p\s|<j ^?1|i?l £|f%%?lt '^'QTIH WT ^WIK C5N ^ 

W\ i 


sjRxjvS] t^t (Reflex action) 

stf^it %?rr ®ji<i>fa<t>\®i ^ ^t^ c t siWiiiw cm\$ i ^ 

^ ffer ^T«f?r «t^i 1%^ ^m\ c^» 

^i%?r fit, $$ s^€[ fisrrfa \ « ^ft^rs sff^it &*iim> ^wt ws® *ttfi 
^tt i 2 iR><i'®] %Trf 'spn® ^h>i® fits fis%® ^fi®^ fits ss i «r$fte tsss ^nHsts 
Slfol^ill ^P's , «p fits «Tf ^ts fiwi fii)l«i'a "^S, '©k<p £il'a<i'©l foil! I 

«|4iv8^bim esprit : *fsis to ^5 ^i>t*r ^#is*5tts ^® w steTits 
2iF®<i's] &*iifi> 4'stts sjwit s>sT ^rtn: 

^ •Jiaiil TStfVpR '®I^P ! <^B fivSs r l ST^ItS S>«tl*tST Sf^'t ^»w I ii| , «ltt i T 

'{? < P Sik<P ^psf ^5f <?w I 

'®il'»j k (. e m ^S* C^lt^ 5 >3 I»i'»tiC‘i^ v ®i3l«|(.»i<i 'STf^OCST *|I$<pIg'S9*i ^I?r^r?C*f i 

ill^lc^ «pRT^wr^Rf^5^?C^t R^CHU ««I4M 9 f v sfes^t‘ !> W 

^*o^®t ^t ta R^nwii ^Twr csflfcr ^[ c^tcw MHfctedJ sfwt i 

'®ll'aah|^l '®(3ls|(.*1<l ’ 5 Tf i 0C 5 T ^ C <> lf*t^ £|^t <PC<1 I 


^T-^tr, ^HfassH- ^-io^r OSIR 










































































*ib- 


^l<)f4SeM 





Pl'SdMsI 

<jwh 'j>i«j^R> asa ^ 


*i«l^<iD 


a^TNRft 


RSsRlfl 

caPt-a?^ «ui*m ai^ 


RSjw 

'RSiRlft ftS?W 


tSai 10.07: »il*ww«.s '5? 


^tMR C’tftffS' C^fNftR C 9 lf*t?T R^pI&i au>1 "WT 'S*tl' s> RT 5 R 5i T (RW '5^5 3JW TOR-TOft 
TO *fR i 

10.3.2 zil*®)^ (Peripheral nervous system) 

ct iw 12 eerier »£w cs^m *^ 1 * 1 ® ctiw 31 c^mst ^if <tr to tot ^ 
^ CTO> RNR TO ^C*l 9 \US I ^^c®llc<p aft 5 #?! ^I^oflq TOT I 

ctof fcviir toi05<i> ^ C5N, to, to, i#s, ^<Pr®, to**# 
W TO flwf TOST I <RfP| CTO ^IflflplT TO-2lTOt tfTO TO 4R? 

to Rf% wt cTO #®w to fro to 

(Autonomic nervous system) 

<?TO TO*R ^*R TOIora CTOlt ftw=t <?T^, (R^M TOdtR iTO *lfa&lPi'o 'G 

ftiifavo 1 cro<r t%ro?r TO*|M, cw: ^<Pi®, to, *ttro#, ^sRjjm ^»ji% to 

TOvUr ^l^'Oflq fro olRlvo ^1 <*TO vocflq^ <Pl*f<l>lfii'o|<l \5»R nRo**P 'Q 2|vo^ 

2f»R «Tt RRR <*RT Rt%T i£R\ R'sWsfR Rt*R <P'o<U 3 l J Hh«l <PM I 


^oib- 




















































*o)lr 






'S'nH'il (Transmission of Impulse) 

^5R? < <U Piv5>si«i 's*$<l 1^5? 1w HT \o|vb«il C*fa *f*fas #5W C sJ ffet?I l 

sfa P1G<PC» ^ C^t J2fT5T 100 'sW sq^ic'oci (fT?T 'sH's^j ~5Fs *11^ i 

c«fw to? toi shills ?c? 'stw ^ vsi^ii ?t Isftot 

TOito c*iPr *refto ^fsr ^nst (m \ wi siMii«rt»iC'®i Ptis?f?to wr *r*ito ^ i 
i£|^ \s|\b«il Sito© C*fNjt?T PNtPT ^ *^R\s ?? I ^i^tolD ^T| v5c'qR('s ^C®T <?R vSg'S'smI 
Rc<P ^$1^3 «iflqHlwl*if, 79 t*f'33h, *i*f? 4 <P^H I 


^ c^^rPn^rtM 
*\tm alvswfav® ^ 



8 




Up'VsC* 1 ^ 

Ptc^i <7! ^313 
(TtPlsf 'SHTO 



'*f*f 

5*5) *Rf Wt^tR^ . 



^TftTTf 

V|t>V8W C%^ I 

<M^<p C'lf^R^ 5 
(K$ 


10.08: : ’T^at®T^ stot 

?jl^ 's|\to»il <?M(.<I ^I'&f <K3 vst i£)^fu R(3I ' 5 Tt?T I ^C*1 ^vsRRf 

Rc«s.i 4?? ijft tow, i ^wm piw s|R><pR\© «rtpTt 1 *i*sk<ps c&te«l? miRiH ^rtot 

*wiot ^ ^sm i «flUr cstm to ctoi cw csiot 

4 vol^t *t? *1? tolPMn, ^jfsc^tia sl^ WC? Plto^ to"! pm I 

piRi *rcfto aNto wra wcs ^mst pm i 4 *iipt toe?? ?«it ?*ii? pttopn ~$m\ atoH 

^5t 'SJWt I 


















































irkR'fieM 


1*1'^lt v s^'»t ^1*5 i 1 *t^t ^swf s^lc^ <pIg*i 3 ’lil?) 'S , *l 9 Ht wf^tln, *rf 

51^1^ Tjnoor iipow* st^fc^E® c*ffc*i ppih c^ *>|foc<i>®, fasten® 

2|f% TO C>lll»<ml^«IC*t C’lPlC® cfe I fetC*t ^s\ fro C’lRt 

w i <hto ^im^ c*iPr toit $m ^s\ to i 

10.4 W»lH 

^ 8H% cro 4TOrc*Rr from hiPiRSH sjfar to* i <*pto 4ft cro* 

<pr *ihoct sfolftp to w *rtf<^§fa TO Rwr tod hiRiRDh 4ft 

Ro^O i£) *)?)G*1?I 51'*1(. < P «^(»ll ^G®1 I ^SG^Il *|R<)TO*I SfMJ ^^1^ G<PlG«il HlRl C^ I ^.'S)G a ll*i 

^twr to Rf*r$ *tocto c*ffc* ctotsi £ff«i% #»imw 

SFalf^s TO, teffap *l<l«Pl J^IM *lRbMHl TO I ^ CTO?T ^TO Sjf^f CTO* 

'»|R?)'0 *lM?r *TOH ^?f I ®W £fE?Tl'5H ^SJE’W <$>*) W*fat C^f*t ’IRhK Rf)G»)ll t^g^vo 

TO1 ‘*lfk^‘ ^Ht^T 'Oioll^s Sli^Sim ^jR> ^?T I 



ftar 10.09: HMGW4 TO^fS ^ HlPlfi?)H ’iftfifa, TO « f*IS^ 4>4GHM 


^o^2r 































































10.4.1 ^0 RlPlRlM Stm& *|Rfoft>, ^Rt « t^8^5 

*dWM 


(a) Rl^lR aim (Pituitary gland): 

sjmRT^*ll*pppM »iP®(/*p*i Ircm ^$£*1 «i<iP^51 <4fi> sRtR ^shaH 

^*IM4l21 Stfah TOI <*RfTO f*ljf$fclfR filler CTO fR8^ RTOlR TOJR <RRR C#t, 
TORfTO ^RJRJ Sit^R %*RT TOR $RC*llC»R SITO3 CRpt I RTOUI CRpt 5R^|< 
HIPiRDh $1^^ «flfl> TOTCR wra CSjfri ^ stm C«|R CRlRRSlSPR, CRlRldlSPR, 
RI^RCRvS ^Hrs WTH (TSH), TOMWl<frIT>C<HAjftR ^©#? RRCRlR tR8^ ^R I 4fi> ^IRJtRJ 
Sjf*TO Ship's RRT Rv^s RtRRCTOR ^faR RRCRtR lR*ft© R>CR i 

(b) m^«i« aim (Thyroid gland): 

Rps«|\© Sim TOR IjlI^RR TOCRR ^ 5 RC*f ^ I Sim C<TO SfRtRR RT^Rf%|R ^wl*i 
fR8Wt RR i «Hstm CTO lR8^© 4401M RI^R^M (Thyroxine) RRRTO v|H<|CTO 
TOpPR TO ^ TO i RI^RCRCSR TOR# RRCWM RyhPldJlFH 
(calcitonin) RTOlfRRlR fRTOR TO i 

(c) *blnWl^w® aim (Parathyroid gland): 

4TOT R^RR RRRTO RRft *0RTRI^RC?F5 Sjm TO, RR RI^RCRW SlfTO 

PtRCR vq<jpy|^ i ^ sim RO© lR8^ *tJRNRCR|R (Parathormone) TO' 5 <whftiil»i TO? 
'RRRRtCRR fRRR 5 mpsR I 

(d) «IIrTO aim (Thymus gland): 

RI^TO Sim fRl ^m© i RI^TO aim ctor crtr d%c?itR ^©t Rtoi rrrj 
TO I mjTOf <fl$ Sim R<l»p|v© TO TO TORtro TO TO Cflfr TO RR i aim 
CTO RltcRfRR (thymosin) RRCRtR IrsRRR RR i *|ffRRRs RRCR RRRTO 4^ RRCRtR TO 
Rt, RRCR'Q *|R^ 1RR TOR I 

(e) ROlTORH Rt ^cIlUMHl aim (Adrenal gland): 

WITORH Sim msfRR ^TO TOm© I ^TOCRRM Sim CTOR TOR*B^R 1rR1#R 
RsRTOR IrwR TO i aft Stm ^T© Rsf$R RlRf^R 'Q *lll)fR4 TO CTO RlRmRR RRRJ 
R>CR i '©wI'swrIPir (adrenalin) ^ sTO CTO 5 lR8^® RRCRR^CRR TO>f& i 














































































(f) (Islets of langerhans): 

^5R5 ^srcfltTO^ 'srt^f ^r# 5 ^, <4^ cTOt^ *lDw^ 1 *t^t 

f^W't i ilRifH ^*I^Rr (insulin)^ (glucagon) t%8' 3 T^ e t <K3 ^ 

<m$ to ftwt to i 

(g) C*ttTO #** 

4fi> (TOWS f^?m W t^WCW , ®*Mar I 'Sf»H ^T®t TO 1%8^S WH CW 

<mm R^Pi^© to i 8H% ^ ^**<r 

•IWWlPr w W C#T TOH RlTO TO TO? i WW ^s\ <TO <#«F® 

(FtCS! uic^Ic^m (testosterone) 4^? 'ft-OTC^ ^C^KSR (estrogens) Rswh ^ i 


10.5 SlM^t ^mHStR'4 «WMR4«| 


(a) «n^50TS WDt 

*itfro toiKh <wm to toj TOitem ^Mj^vi ^r i 
«imra (TO sfl^TOS fcsfr ^ I TO TO, ^5 (TO ^ 

4TO wh fciMtiKi *tHiTO to®t fror touc^h ® ’tnSm <at% 

^w*dt to^f «Pr i to >ihPI 4 ftro to *irt i te 

tost *mro ^r, w c&^rara ^r»tfw Rp^ <ro fcRPfii to i 

'aiioiifeM* ^rro wr «w to® to Pi*^ ^rt ftro to to i *& to 

TO«ilc.?ilR>*i^8 TOt -qmlwi *ftTOTTOi '£S$ps\ TO, «p<n^«i,TO^sjlft 

cro win <ro ^ TOsrt to i 4 toto <m toigi toq totoi to i 


(b) ^31 ^t Vb|i||C^fT5>l (Diabetes) 


^i$wi3>i to tototopt tof to toto #*r toe, srf^f crop 

$H*|pM (Insulin) 1%8^o TO1 $H*|pM TO TO ^HWH, (?W '*l^t 


pj^uqef <p(,s | 



^rtn, 2ii|lc<i^ TO 3Jc<pl«t 1%^ ^ i 4 WTO ^t wPtUh 

vBlTOl^f) I vblTOfi>>l 2t*H=ro ^ *ro^, $i$*\-i w Uf^t-2 i d&i-i 4 TO 5 ’® 
C^t% TO 4C<I»<HW^. ^ i ^ Riljvl'o^lw "sltTO $H^PH 

f^s ^ i «i'i)Rt(.<p ^^f-2 (to^Ri^Iw ri»|Rii i ^rftn*r?i 

wq to^u to i to i>ft*r-2 wrroto'Q crot 


■a 

o 

*y 












































































































mm 


Rt cm *tftc?t $r#icr<i *Rtft Rti5f% rcr cw *m fast fR%t Rt f5fwtt*M%R 
Wf Rww CR^ RR 'iJRR R 5 ? RtRC® RF© RtCR, ^©RR ’ri^Pii Rf'St ^RtR RfiR 5 Rt I 4 CRtRfi> 
RtRtR'F© Rv*N% 4R* RfaMCRR 2f5tCRRCR RtCR I 4fi> RSRRRR* Rt C^RtCfr CRfR RRI 

R$ 'Q SiRtCR fleet's RtSft RfRRTC^ C5CR CR$5 CRCR i£)^ C3tCRR RR^f StRRR RtR I R^RRM 
^C«ll RR RR 2(5[R R'GRt, ^SjfiRs f*tRlRt RtRt, ^f*tt CRC® Rt'QRt, RRt^s RtRtR Rt'QRt R^Q 
CRC^R 'Q®t*i RSRC^ RM*I, ijRR CRtR RRft, C5tCR R*R CRRt, RlR^St RRRCR 'O fR 5 RCR Rt'QRt, 
W^R^Rr^^RRRT^sTtfRi 

RtRRf RSRt W CRRR RRWtR 4 CRfRft RRI 4 RtRRtfit R^ RR l C^tS-RvS RR RRCR 
4 CRM RF© RtCR l ^©CR RtRt R#R RfR2|R RRER Rt, %RR CR^R ^tR RRR RCR RRSf R^CRR 
^RRt ^RR #RR RtRR R^CRR, ^©tCRR fcUlMl&R ^QR|R ^flW CRft RtCR I ^5t *fFFtR 
RI%RR 4 CRtR^SRtR^tW «Pf l CRC^g 4 CRtR RW5, ^ CRRCRt Rj1§R RtRt, Rt, RtRt, 
RlfRR 4 CRtR RTRCR ^©tR <4 CRM R'GRfR *»TP»t®Ft RR^ CRPt I RWs^tCR f*fRR (RCS 
^R^jRR $RRtRR R*R RR, WT R*l^Pl»1 ^I^NR IjRff© RtCRI 

^5tR|CRfi>R eRM P14 r 'Q f&ftvil: <m 'Q StRlR R^tal <PW ^c^lcsra RtStt IrRcRR RtRJCR 
CRtR tR^fR "RRT RtR I l&f^^Rt <PW ^5lRlCRf^R CRtR ^C^RtCR iRRtRR <P<ll RlR Rt, R 5 *^ CRtR 
iRRRtCR RtRt RtR I «W41H4 Rff© ^lillwfiJR %3JCRR ^fRJ ‘D’ CRCR RRt ^©JtRRJ^ I 
4t£Rt RCRt: Discipline, Diet 'Q Dose i 

(i) '^wtRt (Discipline): 4RS5iR ^tRtCR^R ^H© RJ%R ^RJ ^©tR ^s«tR ^RRRJR’Rt 
R^fRR’RlR l ^S\ IrrIrv© ^R? miCm *tRtR*faffat Rflt^© RtRJ StRR RRIt, 1RRfW RJtRtR 
■^Rt, CRt% CRC5R RlWtR-RfR^Vsl ^R? 1%*lR«tCR RttRR R^ CRQRt, ftilfrv© 20R Rf^t 
^Rt ^R? C^ttRt vSrfD^vsl CRRf %R vbh$lM<l RRfspf CRQRt I 

(ii) RtRt I^RWR (Diet): VblRlMlUR iRRRJCRR StRtR %RtR RCRt RtRt fRWR RSRt, (wRJStl^R 
RtRtR R^RtR ^Rt 'Q ^tCRR RRlR< ^Rlft IrrI^© <4R* RRRRC^t RtRt 2tRR RSRt i ^tCRR 
RRtR< ^Rtft RtRtCRR CR^ ^RRR R5RCR ^RR Rt'QRt RtR l '©CR RtR ^tRtC^R CR^, W 
W Rt'QRt Rt Rt Rt'QRt? RtCR ^tRtCR^CRR CR^ I 

(iii) ^&RR CRRR (Dose): ^I«ICR4 RRlR^ W C^tCRt ^RR CRRR RJRt ^© RR I T5l$tR CRt% 

RtftlW ^WRt fCRt v^RR Rt'QRt Rt ^R^jRR CRGRtR RRtR’f CRRI CR^ RRtR*f ^Rtft CRt%^ 
iR^fW's ^RR CRRR ^RC^s RCRI t^RC^t Rt ^Rt RCR CRt% RtS ^IC'StR RfRRtR 

i 'o|^|'»|R«P'o|c<l R^CR Rt CRC® RtR I ^5R CTW CRt^tt CR|*t RCR R^® RTCRI ^RRf% ^gtQ 


























































































##5TO 


^8 

S.C® *TtTO I vslillwIiHI C^T^t 'oi'aah to?T 'TO, ^®TO ®lc«P <lPl«l ^}C < Pl'S? l&Rtl *flft 

*fto tor 'oic,*i<p w tom < # c if^ ^tstcw cro® tot i 

(c) c4N» (Stroke) 

#®w m toto TOrt® TO? tojm ^tfro^w ?tos? tot® TO?r to* c^w* to»ti 
c^f tot wP®w, ^<tos »Rf; TOq «a totto ^iwcto ^r« totos i wF®w 
?t w#t? toe? ?$ wTO cro? ?$ ?tot ?wt$w® ^QTit— $®ic<i <TO?* to© to i 
4? to*ij w<mft® csaW* cTOt ii win* i ?ttoto ^ ^me? viP^cto ««wi 

TO® to?i 

CHtC*t<T •pH: wIM? «T»p c t ^>K <?<.*!<§. fil^M *TW i •pH*|c. fl il ^c®il: <if*i TOT, £W® *lMMMt 

tot, toto c?rf tot to to? cro© to, totoTOt ffito to? 

to, ■row to? ^ifs? mto to to, ■grossr to ?< to? tom to?* to wj ?? 
toito> ^ <to* to?t ?r to to?? toj tow to to to? m *t 

fro TO- tfiSlCTO «fl toW *M*t (TNT TO I (Wat?* ?tot TON* ®r ?ro to w&s 
TO^ to C?T%F *tom TO £|C?WW, C? TO? to* TOMATO toTOTO ^ITO?T 
?H£® TO i ®Tt, C%?* "TO TO TOto WTO wl^to TOTOtCW ^Mhhsfs® <p<u.® TO 
<4?? ??w? BR^wr 1*TR>® <p^c® i Bfo^wt <p^i ^c°i c?i*it ®i</i < p wro c<u.t> ?w, 
®e? ?i? '^ro c f^tto <siat?* to ®tro to? toror crowt wro to i c^t^t to cro to, 

®ITO ?*C??* W*&t C?C?* ^pmi^p fTO TO OT ®l^ 1 *pc<i TOl i ®w C?Tt^t l^^Sl ^o*po <pw 
To 7 ® TO 3 ® TOH5 TO ^TTt TO®t ^©t iTO^ TO^T I TO 5 ? iTO^ ‘ilTO'S TO fTO^^ CTO 
■#? ^f^Sf 3 ® TO, 'TO C^t^ TOt ^fTO TO i *tTOTO ^t TO*f TO TOTTt TOt (CTOf: TO) 
c^if 5 ? ^T^rom to*t to toto to TO to ^ to tow TO®t w to«i^© 

*Tt i fTO^TO SfNlTO *t^ftC?I ^TOTOJ «Tt® ^S TO© 

TO ^TO TO*t TO? i '5^, OT TO[ TOTO®tC^ <pl4^®l TOW, OTtTO to 

^rtCTOJ TO 'TO ^ TOw©t tTO' TO i TO CTTO TO. ^f%$W© TO, <Wt^W 

<pif*sp>(\s| TOro Ito^ "TO? TOl i 

CTO « fttolt: WP®W <W»HM Wt M C%^ f% W ®t TO ^ Gtt*\ 
^I'Hw I*)R>® TOWt TOl i CTOfS?' ^ilS<p TO«t ®i(.*i < p TO?I to TOT ^TTO TO *Tt i 
TOsTTTO w^°\ To TOT ^TTO To, To #SW To TOn M ^W'WCTO 

"STTWr CTO TOW TOWR TO® *TtTO i C^W ?$5T*f «TTTOT ^©T fTOTOTO TO’^TT TOT, 
cm% TOm ^rtf ^TTO TOT TO^T’WW TOT CTO® TO I (STtto* %*lfl 'TOT^ST | 









































































































« ^rtwit ®3t, ’itom-’ito?? <rNt, *m$ w«tt to® wt im®t<r i eiuneMMiw 
mtto ^m *hr ■w«rr w arc® * i frfa<wM t*if®f>M tow 

^ fctowtoto? <mito «iv®i«4 wt ®m fifto te m5|5®t 

<pslt«il is<pl<l, <*TC® tos! 3 ® ®TC®m '©ipvhfa *1$ ^01 ^teTTf C^t*f ^mt ^ I (Rt^fa ^R 
tot *£to»t to srctom ■to© tento wt te© i 

«ttotrc*m tew: ^r^iR *ito<r wr, wt te <rw*f w, ®rc<m te *i$5H toro 
<jht, wt ®rarctoar ®n?m torto ter <trr wt, ^to©i^, ^w<r ^ mi®ito 

^1<i*i <p"?ii i 


10.6 i|liiR<p ^^Rjerfi'o -il51R<q> WUt 


(a) (Paralysis) 



wr i Rmto© nf*»w« c®rcm ®Rt*m to<r ^ tow Rsonm sj^wft (to^ori 
totost -^ito ottt i ww ®rt«:fto tomt ^[ff *ijRitoto ^t® *itm, wr 
*torc*r c®rcm ®r»t ®mr ter ’trc*m ®rc«t<r ^tottor to cw, ^ ^t® 'q 
’ijmttoto i 


^t?*t: ’ijrattoto ^mw® ^?n 4^t®r t^w** ^t rtc®?t ^i<r»i® ®rmt® 

^t ^tosrto ’umrtoto ^5® «i ^ cam, ^i<mc^ tort wif^m to 
C aff'S ’URttoftom ^f^t ^t® ’llm i 


(b) (Epilepsy) 

"stotTO <4to> Gift, *rrc® ®n^r-® <u^ ■*tfter ^t tofft to© «rrc® i '©k.«i<p 

wm wt^tt '©I'ssh Rtii ’It® i ^ wMw <aWa ^®Tt '33T i v °ic*i < p wm ^ (Sttl*m <pI*kH 
®rto© "^rK ^rmftootm toro®t ^tto?r gfgt, ‘•ffR e to® to® 
Rito® «afi>«i *rc® i ®rt*ft *nto rhr ^rftotor rto st^M ’tt'sum c®ft*rr <r^ i 
tojr cw® ®rwim c#lts ’it® c*tor <Rt% fto *lto® te® ’ttm m i ^ '®Rt e t <*pm 
(Rtto «mh« ^ri’R tort ®hjrj toNr*w ^5 ^t **IR <Rt® ^ ^Nt® ^?r 1 

^fto’ito "Jfr ■®m c t ^ppjtottR ®rRt Rmto 1 c^tt® ®rto© c^tto^ cmn c^\ 

(7m 1 'srwm ®rmtt®^ to*toito*r, ^wppitotor, ®rn’i® vitow^r t^ff®, term 

»§I<R'99H- j»5r-io^r oeTR - 




















































































^sflfg <i|ffegfgg OT^It <?r?T l ^ffegfg «WlMl ggtg TO TO I CTO1 

c<plwl 4fe*iPi<i c<plwl Mgglfg ^Rxpg £|TO C'R, 'alMI*J w>lc* , iliSl ^p\oc i *pg ' ys MT^t * s ) s l'o 
g*ro to i ^ tow fSfagTOg w^igro ^ffegfgg ggg Mr to pft ^gift 
fsf^gi gnrt TOmg i 

(c) ’llgfoigg C^H (Parkinson’s disease) 

’Itafal-’ll C^l^t ^PsW^l iflgg iSR* 'SR’^lt, C^NtW gle® 'Q 9 ilc,?m g^jfg gg <3g° 'Oitel*© 
egt% g®ns®i, * 1 « g^ro wuT ggi 4 egrg gtqfir*te 50 w ggegg to to to 
R c^cg <jg^-*j^ v «kg<i'e gw> gieg 1 wm cgfgfi> g>fg gsie*f gc®i ggf gg 1 

gl^ c<pN RR>si ggegg gi^igRg* ggtsf ftcR <pw gic<p, gig' <pf 5 ^c«il C'Si’fifgg 1 c®l’llR«i 
--tfkgg rtPig gwiroig gtgigj to 1 TOf^ggg cgtroi^ cgt% #sw c®tgiftg fcsfgg 
(.g 3 N , |(. <? il ^lw ?lc.g g^> geg gig 1 e^igifgg ^|v»i <ir ^1^ e^ig*jc®il egf*f e^l^’jcgk'® ^r?eggg 
’fife to gr 1 wf gftgegRt to gfetfg^i tort i to giro to to TOtrorog 
<p|gd cgi% gi?ge’rf*f ^snga ^jgggro to tot cgf%r ogiwgi, cggtegR ^sjrfg ggw 
<pg| <p^<pg to 1 

TOfrog cm gfglggi) *fleg ffeg £f<pi> ijeg eggi egg 1 2 ftgR<p ^jg^gig cgf^t ^fggg gf 
«tl gsfgt ^jg*gtg gteg> 1 wr &«iie<pg| fgfe gg 1 4'^1'g crog TOtg g*Hft, egsfetf&gi, 
TOlg Rfge® g^ g'sgl, cglwl^fw gJSlg gggtf, gsgf gro ggg "gegg gigg^fwt gi ^igf ^r^fK 
-sjg ^ajgvs gm gt°gegf*t£® i5ig g\5i gi gjgi g'agt, gv^stg g^> g^sgf, eggg e^gfg egeg> ^1 
Irot gfe ^ gro to ^fro tot- ggegg gigi $TOf eggr fe g*eg 1 

TOlro ggtfe fggfe I^RTOglRf W, gfgfw gigj sf^t ^g? ^e«|g #gg gffg gro 
giwr cgi*ff TOgsSt ^g gte^ 1 





<p|®f: ggesjigsfe > fl^1R<p gggjl ^f^g gggg ®i^ j i*glg g*g ^g? y aiyi*^h^i^ 
siffegg fcsfg ^g 1 


*o)1r 



































































10.7 W? « HlHW-Uit «F5tt 


'* *iiwit^ crr torto toir, to, tor, ^Rfror, toIrr, ctorr, rr Sroft *ir<n*<u 

(TOM TOsfF© I 4^l®t RcTO Rf®?f <RC*f C<M<M « ^JtfRR CTOR ^f3R $*TO ^TO fc©R 
TOt TO^ I <R*fR 'Sw<P TO I CTOR: ^(CTO '(JTO I 


Rt^R CRR ^ItWW TO TO R^fTO RTOR RCTO i TO TOT W5W £t1% C#^I, 
^wficn^ stTO, rir 'qRj'83vs| 'm's?c*i'fl ^RsR, RTOf ^h-n rRto cs^t, *lR<il« 
WlWaMR il^M'ol, RlfTOifTOR®R WTOIt%, CTOTO?, TOHt, TORTO®R, WlWMR 
■^ppeT rHc^ W®f vSwHwIRj I TOR WeXf&f TORR CTO 5 « RRt RP^ CR RlWtR^R 
RRtbUI t^KfRRtRRTORt RlTORR 5 TOlfa* « RfRRlQR* R^TO% RlSfe I 


4|R|4 rjrRwi, Wtf fi>R«i OTOf f%°Rt ^RR < 7 s 'Sic <s i tic® I*ic < plfi>c*'is Rtsrt tRC'j? RR i ftc<plfi»«i 
8ltRfti<P'»l« CTO^cRc* TOT, TO^Sto© tncR. l*i<.<plfi><.«m i>lR.il TO'Q CRC®RRi 

Rt4lfl>MH 4$ RtfTOt CRftC® wfr w Rf ^RFR <?HR Rt^R TOl$ TO l ftC4lfi>«f 
sRpt %R %R ijlnyqTO* <ptf<p|fa'©l R^> TO® RtR 5 1 TO®, ’ft fR^Rt RtRt «il»ifo^q»'ok<i R*Hc® 
RtCR 5 1 TOT CRTOI ^ R 5 ^?, CW ^CRR %5 ^©t CbMTOI, CTO5ff Rffi TjfRf, wRIc^C'® 
RR4i«rPi4 wet crr TO I 


<u<]^|(.5l ^JTO3R ^’R '©C*1 < P R® 2fTO RC®I >|ln<p|«jl®5] <pRcH t£)<p'Sf*i ^aR fRSpR 
RTO RR CRCR W»1ta<U stTOt RtRJ TO i CR*fT TO*R RTOtR TO ISTOlft TOR CRtR 
RR i WR<W) RJ«*lR4l3)«l RTOf TOlCRlRRRR, RtRR«t $<HRITO Rjtf TO i '©|F©Q® CRRR 
^itbTO WTO CRTOT *RtCR ’R5'8 WC® TO i RtRRRR^ RJ% iRffifc W TO TO RtW 
fif^f TO^© Rt TOtR TO TO1TO TO, toTO* RfTO ^TO%© f^fRQ TO© TO i 4 
TOJ RtTOR CSffTO TO^s (R^ ^TTOtTOfR 5 TOSf ^Ot TO® I 

TOTO# ITOITO CRCTO RtTOJ RtTOR <R*ft CTO4 CTO TO TOt RTOi TO ^ TOSf 
’ifrotCTO TOR TOt^Fff® « RTOlto Ws ®f# 1 


RtTOTOJ CTOCTO TOT WHf>l4, *llDR4, TOlfW « ^Tff^ R#RtTO TO I 
>3 TORlt CTOR TOroitCTO ^RR: 

• TOrotfroTO W TOffwTO TO4RR RTOR TOTOtoT TOfR RtTO i 


O 


Mro RtTOR 2fRR TOT i 




































































































• <P?ll I 

• ^spfs, cssfW ^ 'Q TO ^>TO <*H(.<p TOf^s toT i 

• 4 'SH»ltt*>"M ^U5 C^oHt « StOlW TOT i 

UMI-WW ^®tt ^T «HWl<l C5tt*f ^Tf toltHilW >14>l^a<l fctf WlM TOfcBf 
£|f^t<T TO**lt TOT ^o i aluitaM *H*W»l*ift Fwl»l« <?FW »1^J«'8| st^f TOT 
^T 9 lfl^| t£) Awe'll 1990 ^TfceT ^fePIIWt tTOWt ^f*Fl*TO TO>fi> ^srf*i*f*TO 

2|R>&I 4>*ll TO I R»l R»i (£| ‘PlC'Sf^ *il(.c^ I ^tWCTO 'Sj^sjj 

^T sffiTR, «il$(.is sfc?lN, %3t*f, fijfTO^lT TO? ^i^hi i 



: T5\m « ^foTO s&ft C»ltf>1iT/PWMfc TO TO^ 

G5|%5 TO I 


(2) «^p%# 



1. *H$ti3lTOWM % 


2. #t? 

3. TOT? 

4. to *tf&5? 

5. •UlilMftPW CTO TO? 















































8£f 

1. vSlwra ^sic^lcis ^fa<p| 'oilwl&il W 1 

2. slRswiva (?K 1 



^MbPl Sftf 

1. sHt 3 ^ #«* f^g^o t<PHft? 

*t. $ll$CHl[<j!M slRwIdaK^ 

2. '=nfc<.®i«M ^ «tjMIs«uIi'»i— 

i. *l5k'sw “H^l t^ilc^ ^»w 

ii. 5 h*jPm to<K w 

iii. ciw.'Si ^n#?r <PI<T<PS 1 K <p«i 

C^# *T$<F? 

i *t. i 'S ii 

*t. ii 'S iii ^f. i, ii 'S iii 



Rct >3 Bwn 'o(lc a ilc<p 3 « 4 ^ eltsfa ^ 

3. to ‘A’-«*rec*wsr gfcqlwi 

<F. 'S||Wl4» sf. 

*t. <#r f^^ot *i*n*ift<i» f^^st 

4. tor ‘A’ wlfi> ^RJcvs c<phfi> 

«|fe|«M < f*rC4MpM 




A 


*t. vo|jHf>il>i<p 4^\5 





































i. 'oriI •qHNi *ilc4 ^c>o c*ic?i RR>*i i c*r c*N®f, 

*£f^f& , oilc®il ^iRics t^lu c^lu »|*| »il^ ^Nt 'oilc^, ^^[5 c^*l i OT v °il<i'Q 
ot^, ^5jw »ik^ ^t, 1%^ ’ttt^ cf p <p*pji.«il ^to?r i 

«IUlMl«rt»jM ^t? 

< ^o ■$[ <^wm? 

n. Wf «tl^*tC»llOT ^*1 >|V|>bN ^litf ^ut ^ | 

wfa ffpit «ti^prr % *i%<rc*t <jNm f?wt ^ i 


2 . 



*t. SfH^f ^IC^ <10*1 ^Rlc?i i 

’t. *ih«igi<* fro? ‘a’ fsf^s ^R<pi ^jNjr ^ i 

fro??’ <^j<pfI5 '3fl'*ft?r e t (3*t^ 'sij’W Rjsi'o<i— <|1®»i^, RcsW' ^?r i 


$o)br 






















*o)1r 


Sl'SM‘1 (Reproduction) 



(Reproduction) #3? W ^5t? #Wtm taRT elf&f*r 

'sjftfW'efa £|efll«c«p <dfbCil l '^lw'5) Sl'Sf'iCi'Hi *ttWl RR>*| 

alt% w st'SRpr sH^m Mrao^Pit i 


^ ^f®5f i£|^ Tfli^ £t^K SfUsHt aiHc^" «nlc a nlo*il ^3t ^Flt I 




















• etlw 2|'sr*i(.«i-si *)M*1I 'Q ^jNlt <RJffo ^ll^ i 

• st^r w»t Rmm ^fPRT ^tW ^fti ^3C® ’fm i 

• 4l4HbC$4 41WCTI ®l^t«nl rtls? el«PR^lNjr^lW *fl?Ri 

• 8|t% « C#T ^JNIT *im I 

• 4tiHCriH Slf% ^JNtf ^cvs *H?r i 

• <|R§ 'Q '0|'®8 RwM»$ ^C'O *IWw I 

• £1^ f&W)S J lKlc<U £|®f r 1(.*1*l ^faT < T > '?lt v ® I 

• 4i<*w mo\\w4 ^fwt ^jnj r ^us *tfiw i 

• ^rt^ i 

• aikww*. «fl^c,-»w w>icm<i aifast*« ^jnjt *irr i 

• tio^ £iF»(.«ii< ^^se^bt H^it <jNjt <p*iw> 9 ti?R' i 

• ifRvs^i slfecsk# Pll^h/Riwiij y oi«9*i j itt> v ®*i'sl i 

• (£i^r sift > 1^1 gm*ft i 











































#RR StTOR 


^'8'8 


11.1 «(Wt« ^ 

ftTO CTOI TOT TOR 'omiR's I t-q* ^ TOR ^fRft (RTR 5 4TOTTO CRRR SRflfTO 
'0|P'S'9 R«^R TOR CW i fro^ Sl^TOER 5 TO TOR, TOR <5 <pR(.<p <^1%® (RTO ffcR?T "^§1 
«ji 3(.^, 'oi»yfn(. < p t'saift sfTOSRR TOTOR ^lc<m TOT to 1 ^ i £|«t«i*i TO^ ^'TOT •llIk'S'^R 

m w fR tor £rf^*t ^ r^tr TOrrj^ torr cm "^im i cr siHrr <rtor 

#R TOR RS*RR rR> R>TR, TO(.<PR SfTOR TOT l 

StTOR SfRRa ^ RRTO- <RR 4 <R TORR I RRR'R) fRTO2|f«R #R <RR £|TOR TO Rt, 
TOT (TOR (RTOR %0£t% #R <RR %«'Q StTOR rRr I ^WfftR ^TfaTOR $%T TO* 
$TO2lf«R TOTO SH% <RR StTOTCRR RtWT R**RR ^ RRRI <RR TOTCR ^ R*tfte*lft 
tototo *r*rrr tor Wfs to i 4 cro toISc* ^ rrrc^r Rt (sperm), 
TOfa?F ft TOTOTO RT t^TR (Egg) TOT I ^ ^ RRCRR TOHCTO TO$ fER Rt TO^ 
W ^ TO5 TOR I ^Iwr <5 ^ RRtRR TOHCTO TO^ CRTR TO i TOt RTOtft 
(monoecious) I R*R ^ RRtRR «MHt4H TOlM (RTR TO ^«R <?R vBI&i-tW 
(diecious) Slvsi TOT i 


®t*i«icTO ^jfiiR RETORT, TOR »<I^(.<pNc<p TO*ll^ fotulpH (Meiosis) ’WfTOs RTOi'st'® 
TO® TO I CTORRt TOT, R'sletW* TO CsHWlOStlOW R*TO TOR Wl^C4lCR4 TO# TOR 
TOT i <pI<.'st$, TO 5 ? <J* 'Q ft TORC4R ^ fall's TOT CR 'stl$(.’flT> RTO, 'RfTO (RTOTOTORR 
R*TO TOT TOR RRtTORR TOR TOT TOT i TOT TO^C’tl^ »lftd>lfl>4 CTOT ffstTORR 
(Mitotic cell division) RtTOR RtRRR Rollers TOT <TO s fi> RljR ^tTOR <PW i <£T'5tW 

fR ^ fforo tot fror i 4 stiroim fR to TOto toto ^ tor r?r*trt 

^•^1 <PW I 


2TTOR R TOT #TO rRs^ troitR TOT CTO I TOtoRtoT (R?TO ^ TOR R^R TO®T 
fR «3TOTR TOtTO TOR SRflfTO fitfTOR TOR i TOR ft ^TOR StTOR rRr TO 

ftro Rf*tcr5j?r R«r to^ i 4 *srR RtoiRr fR cTOr Rtotor rwt rrt R5r 

TOR teafcR Rf^T SIHrR (RR R5R TO i 

(RR TO*T, TORR WWH ^RR TO^T, 5RTOT TOTOItC^ STURT TORt TO^Q 
<rR tor frosbR *iRR fRsrRro Rtro ^IR tor troroi i TO?R RrRtfro Rtotor 

TOR 1R RTOST CTORt SRtlfror m StTOT CTO4 TOft StTORT ^5% RfTOTt*! tTO’fs 


v#-'5o, ##5s|3T- w-io^r carter 



































































































fcpf&su ^ pf© pup i ^Rit ^©tp ^*cfcp cpc# <iw ptp*t <sp* mpp ^srajnpQ cpps© 

Ptp <p fcif&aij <psnpt 4«rifei4 stf^r pfkptp fl^snr pnip p^iw i 

^ppfp^F mptp top ^pw #PttPt >n^wn (stm) ^p$ pp, cp ppp^t £#pj 
tPP*P ^ i vjpMlqjH^lM PUPV©* #P*|TPt (CW: <Ul<K&Rill, CSirctatPT^sJlfp) ^SRPtP 
'st«iC»i<i PfWT *|P P*P PPEP P*P ■*!% PM 'Sjfp^ptpjpi #P TO fpff® PM PEP (?RpP #EP 
PpMCMS ^ StUPTlfli '^PP'S fi>C<P 'PM I 

11.2 SAWI 8|«FR 

11.2.1 «Nti f®T 

P'SfMCM*! 'Sf r U fPC*lP *53CM3 R©P (Shoot) ^C°ll «f «1 I *£P Sc©Cfi|f*tP SRcKl SlstMM 

^r»t i ^nppt 'ptfp cp ^ptp*f *£c«ip Pfsfii ■*©<ic < m pcpi ^ OJspspp 5 'Q SR©^) 
sishwp to up Wt<i to pptpfp strop wr <pp, to top!p tot pt 

IptP'Q Sj'SWCM SfPtP PM I (P fCP ^ ■ , '®M<PR ^‘ 5 l1*Sf'a PM> ^©M* 

7ppf<f Tpj -^f I CWJ ^StPt, *j^gPt l <4P c<ic<plc*il (iRsfii W Pt PtPMI CP «f«ic<p ^R’pjff "*pf 
PCP I CPPP- Pl$, f*F5\ I ^Pt?? Pf<©<> CPPP-TO, fSF5\ 4P* ^©ftp fPW 
fp PCP (PPP— Rl'©l*]v© I PPP (P>tCMl fCP 'Q fPsW *jc5|*R. % < #P'© PM>, ^©M 5 

'5'»Pi'»t ^P (Bisexual flower) CPPP- ^tPt, ^$Pt, ^^©W Pt i1^MC<P^ CMC<PlCMl ^P^ffr 
^F#sF® PI<pc«i v ®lc < P ^pf (Unisexual flower) CPPP ptfS, TO\ ‘jcoR 

^1I<pc«i I?tP "spf (Neuter flower) PCP i 

^cppfif^TOt 

(a) ’iHI^ (Thalmus): PtPtP'F© CPtPfatP 4P^ <fc«i<i ^©%P ^TOPtP PM i 

m|R* opl© j '©m < p ’P’P MlstlcMl ^lc<p i 

(b) (Calyx): «fc«n^ PpP?' -^©<i<pc<p P^T i ^tf^© Pf '5^T <pfi> ^s^F©, 

p*p p’pfff^f pf^o ^P ^©tc^ p*p^f% p^r i tap stf^ ^sjt^p p^r i P^5? 

’sltpr sp^o pyttsf <?P i ifTCip £f*iP «fc«is 1^©PP ^r?:'*t^c«ilc«p (PP, ^ 

cpp^p cp^ 5 p^t ppt i ^p ppp p?-(ppft§p p?i, ^©pp ^©pf ppnp^ppppjp 5 ^ 

^stfP ^PfPtWP Pt*0P Rcmcm P^ P^CP ^PP CPI<pPI<pv», P’J, PtR ^Sjlfac<p ©il<p4®t i 

(c) P®R®P (Corolla): PRCPP 1w (?tW %®P W i SlFsfD P'Osc^ pp Pt MC« 1 1 

*tt<##r ^ ^pp 4P? ^rtppr pmp Ip^pp ppt pp i *N^ nm ^ p^p pp i ^ 

















































































*o)br 




*v©<t 


4?it c?iR, <?lw wf i vS^®! ^®i»k.®i ?ros^ ^f5R®®r 

c’ti^rfw ^ *pj»nfa ^itwt ^c?r >iwi ^ i 

C^KRt C^KRT CWWW TOT ^ 0*1^ Rt^Rj WI «£PW ^T#R b®ll<M^R *RMI*IW4 

<Pl'S?fi> ’SJ& «ttWl 


Ihw 



^5»m 


(d) (Androecium): 4ft fC®ET 4 <r *M<|*|j<?){| W»f i ^ 

W»fc^ ^\(.<Hs (stamen) <k®i i ^'©^w* Rt il'^lfw 
Slfaff© *» TOS ^St WR?F *$FF5 «#R -SR^t W*R?F *Rmt% 

«rf®r wr i ^ wrt’PFtft w«iot <rr?% ^r i *Rmt% *krj wt 

i <4^ '©I’sjRi'© '353 (Pollen tube) *1$*? <Kfl i «ill®i < pR 

^6t*i*ic<pN (Male gamete) ^>*1333 i ^st*i*«.<pl*) ->ishEi '®f*H <pk'st '3f°'*f5f3 e t <pw i £tf^f& 
W*t 33t- 3T ’RfR® (tilament) 3T *131331% (anther) i 

33*3533 3t53 35 ® 3153i ^urt 33M3f%3OTt'Q 3«i53T 

3*Hw$ mA ^ 3153 s 1 33t33® 43 s 35^ 3 I<k®i ^®lc<P (Monadelphous), (5333: 

'5f3t), ^ 313*53 flt^ (Diadelphous), (5333: 3153) 43° 3 I<pg®i '©Iw 3^j(I^ 

(Polyadelphous) 331 33, (5333: Pl^i) i 333 331331^1 43*^5^ 3 Ic<p, ^©33 '©I<.<p 

*|$3l^t 31 PiicerciPmh (Syngenesious), 3$ '©nHR 43? ^\C<Hs n®!^^®!*! 3153 
313*53 ^©113* 3333 (Epipetalous) ^*©33* 353 (5333: ^£3t) i 



































































fe3-11.02: R!©*1 Ef^nr J l' a Brl {^) 

(*0 (*0 ^5*K 0?) ^ (a) wfl 

(e) iD*©^ (Gynoecium): 'ffesW c<PM 3 i ^f& v *lM 

<wfe ©i©j|<pij<pk •'©^ i tw W <Wlfw ’I'»*t3f (Carpel) few*tfe© *ttW i 
5 t© 9 lwin I©*ifi> W*t, Tr^lt: 9 l©f*f?l (Ovary), ’I'oi'® (Style) ’fesj® (Stigma) i *N*T 

’i© ,p fai few wfe ^ 4^? <*Rit ^jjfetw ^ $rtw, 

©*f»T ©lc<P (Syncarpous), 'SIMM s||<k <? i (Polycarpous) i 

«i'®hum fe^w w ^^ifw few fern fe?iw «nw i <sw tpm w 
^ fe^rt ^fe i <£$ fe*i«fc *jf***t.+4 ■siM epH+ic* wi*w 

w I 



<4 < P<P ^iw 


^tW: fim fefesi ’©W ♦fecw 6 ! i 

wfe "spf, Cjp5, nfe? C^MW i 

*H(fe: "spf ^>W <*T3 c<ic<pIgiI fefe^ W*t ©iMil ^>W C*MtW ?N i 



<4<P<P ^IW 


^tW: s1©M«i* 2NW ^fefcw*! i 

’tfe'fa (^5, 7R|ffT | 

♦Nfe: f«T CSlW* ’fet’W ©iMW ^W few dJW few ^?T <W? WT 

9 tfl^t'^?ri ■sit ■sit ©f *im?i c^fti 


*o)b- 











































(inflorescence) 

c^rar cr^i *itt^ c# 4<pfi> t*rra 4<pfi> firor 

*ii'Stiwi <?nw, <*$ ■*iNtw ^ i ct ■“tm w&, 

'Wsn'© ^T i <4 '*tt'%T 'oi^l^ W\ 'oiRfl'o (recemose) ^R8!f?r ^*ITWR 

'SFM C^T C^tE^T 'o|«» fail's (cymose) ^’RSff?!' <JC« 1 1 *l<iMlii(.*i<i W*IJ 
WsFP C#h 



ffea ii.03: (?) ®lfaw (*f) faw 

a©MW4 srr *rm ~sm Wf «r ^ fatw i fats 4 ?me<f^ arwstf 

<Ml ^0*11 I 

11.2.2 (pollination) 

#iiw mxWQ ^it ^ i *pr %f s^m <^*fs i 

<?t^ *rhe 3^ (£|^ ®ti(.\®^ *t^jE© ^iHi*toRv® 

■^8?nw *m?h wr i ww ^ *raE=R, n-»»i «*rcs i 

(a) ^-*l*Mhi: «fc«i ^t ^<p^, ’llc^ii «fc«i^ ' 5 TC*IJ *T*R ’BTffiftR ^u5, ^®Ic<p 

^- 9 RI ? 1lii«i ^c«i i Rf?Rt, *£SRt t^a#? Sfaw ^'-’RffilTR ^lc<p i 

^-’Rfflliioiii WT ’RRcii'-Jii '5T p fM ^?J, *RMT?IE*I^ ©MJ ^l^,c<p^ ^5*R faw ^C'o ^ •Tf 
* <iR? WltTH fafw ^ i *R WT <R ^Pt ^*R c^tm *1%^ 




















































*vSbr 




^ftPT ^Tt <4^ C4IWI 2tWt1%? 'BfW'F® fay*n©T WFl?f I ^oR Hr?F© fafsajj 
w <nw i ^ %srt cw? ws crost «iU^r «iR)WlflH wot <fw ^ s\<& 

Slefllvsiq f^fRa ^1$ i 


(b) *ftr-‘*tWI1W: 8TSf|ffc?f faf 

WfJ WR *IWt *TCCTW 
w>, '©w votw *R-*rtwr wt i t*rspr, 
C’fe’t ^,'OjlR «f(.®i WT-*!*) Ml$i*i sy.'s 
<7NtWf i 

*l?r-*l*iMl«wi ^pw 

^f, %$?? ^pwMw* ~m ^Rf Wt, 
^l®r '^t^H% 5 r 5 Pf^ ^?r I'gi 
sJ'srlTvb^ ?jRJ i Tjfi* %f ’ptW’ft 
WfJ »t?ItWR W>, ^ iRT Wf <R %5f 
^*tff ^ 'ot ^§R Wf %Sr 


•BT-WBR 



\ 


fiwSf 11.04; 


C^fW OT 9 tt^ 'SpJttn ^8 I s\ <pR<H ^ ^ l ^ow 

sIHriT ^STlRl RrDfl'ol «IIc<p Rf, i£f£s £f^ ^f*f5?f *ju 5 i 

wf £fwtf^?r t^*^®t W ^hil sttw i 

<14MIII(pM W0*T 

“"RfM ^hl*«w<i < pl's?H5 wm c<plcil *Tt wlwl 

Wucw ^Ni wr *?ilc<p i c*r 'sitwf *twt <?w 5 i'»^s 
*fW fwi Wf, Wfw ’RfflWR W0*I Wf l ^\% *ltft, 
#ft-‘ ! fa®T, ’flft, Wjf5, *tt^F 4’SRf% W35 if *JWf? 
WlR Rc>»ic<f Ws? i "Sfsj cWs wRt WS^ 

'flii4tftrt wt^r si# ffR ^pr cwm i ii -toi it 
tjfgt <ii^<m 'sm cwt wr i «a$ <n*<pfi> w 

«RJ fC«T Rf^?f WT ’Rt’t ^l^it <fC«l<l cwt 

m i *riwi?r ^d» i *riwuiw<i ■sitwrtt^ ^ft^fi 

CWo ^C«1<1 ’tkfT ’IRH'OI W W Wf i 

9 t^o®t 9 Rt^t ^f ^5, ^%T 'G ^ ^lilCTt « ^T, 

CWT: WT, ^Sjffw i 



f&ar 11.05: 


^o^fcr 
















































*o)1r 






Tpr ^sjf^ifN i i£p^ 

fCPT ^T (s& I *4RIT ^5tOT C®C3T <?lff© 

*HW i *1^© ^IMI <£T^S ■*tHtfw, ^*tPTt 
*lhc<M ^c©l i *pc®i c^Ie^ ^ostR 

4M ftOo *HBT, CW: *H i *nfalST»it 

«WBf ■f® *flRTT *nta 

'ohc's *ltBr I C^ l 

®rat T® ^ 1 T® 

<?l^> tjPT 'ol^K 75 «ltw ^ ft 

C*ffalc.«i (. j t 5 <II<.*r *l*iM!ii*i ^TO>, CT^T: < H'»l(.H'3*rt i 

8H^*foT*it ^pr wlUlyJE srtc^ ^?r, w ^tjpit ^tMwt «ltw i 

'qi^* ^?r i ^ *tft?r ^t ^ «n^s *trc?r, cwt: f*rg®r. 



ffcuSf 11.06: SfT^^faT^l ^5PT i 


«Ul0ld>l*ftc&4 (Microsporogenesis) 

c^ipi i ♦faW'sn^fotfr (2n) fowilPw R'olwm 'srfMiw 
‘®t?Jt 9 f (,<p|*j (n) ^|jR 5 <pw i *fir*fir *Mbt^ Pit's 3 ||<p| 'oi<H!*($. *WiMMrJ<i 

iHfcljWW ^t siRcBllU^ *1**#^ R'sfc ?$ \ <s\ 

R'o|«f(.*i ^5 c^ t£i^ i£^fi> ’f® (3>fa ^R> ^ i <^c<phfi>t<p «ilPi(.<ph (Tube cell) 

i£)^ C^f5 <.<phf5(.<p c<pN (Generative Cell) ^T i 


*ilPic<ph ^5 ^.cii *t?f'hlPi (Polen tube) G'stilMfii'e c^hfii R'slfirs ^tii "ijfij ^[°’W ? H 
(Male gametes) i c®t*il«ifi>'® c<pI(.*i*i i£| R'slet'i 9 t?It ? t^tps '$T«l^t 

'5ffs «i 


















































##53R 


ft-’iiIt»i c.ii I <pRco(Megasporogenesis) 

(Nucellus tissue) i*f^# 'oll^lta ^5 

i «*RT celttUlJllBPr ^ i 4 OTrtfl* fiMIleM ftelifltW* 

(Meiosis) ^T*TO TOW (n) TO i cWl> W ^ 

to TO i ^ ^5 crof5 ^f*r cto ^pt <#ro to i 4 c<toI1S< 

ftfcfoTO ^sw (n) i aft fam to ^R» ftfcfoaiw <#to to i 4 PiSfoTO 

ijfi> ^NfTO ^ CSJf^o WTO CTO I 4TO 4 RSGNllPM 8|1%fl» toto ijTO 1^5® to 

bhiu <PW P|Sl<pTO -^R) <PM I 



\ 



tSw 11 . 08 : ff-^wwdJUfW* ftf®s m 


to wit qtc*r $ c*^[ TOfi> to PWror ^Nfa* cto*^ to*t ww 

TO PjPivo to (2n) C^fM PivSlspsih (Secondary nucleus) ^Rj <TO I ^ 



(Egg apparatus) ^T i TO "STlCTO w»hIE ^51 TO 5 t^9l*( (Egg) TO^ ^TOJ whw 
^R^lft CTO (Synergids) < l e ll TO i *1 'o<k.«i*i f^tffas f*tW5i (3TO c<ph 

(Antipodal cells) <C 5 1 1 "^NlfTO 9 t^ s T£tH s ?It CTO TO I 

11.2.3 (Fertilization) 

TOMIscui *pc®i ’IRfF® TOMw'J ’I's’Icto ’Iwjcss (Style) *lf^a TO i TOTO TOITOiRwl 
to ’IWS CSf f ^C?r TO? TO^T TOttf CTO 6 ! ’TO’ ^5 TO ^ i TO* TOf 4 






























































■'it' 1 # 




fiesta '5R'JCflf’T 5 f5r 




csrnnr^^rmtf^Trrsr 





(StfJ 11.09: Stems wls-i ^ 


3^5 ^rsjvof# (&Uj ^''SH'T Tjfi> ^ i (£)?■ i£]^5fi> te«f|'*]s tefo'a ^c?f 

wfcplfr (Zygote) tate <PW i Wr ^[v'Sf , i*i C<phR> 

(3n) ' 3 T 3 TT C<pIc* 1S (Endosperm cells) <KS I 


m «iw c*fM ftSfraiym Wfs 

^ i <5 *|i>llc<P tetecs<P (Double fertilization) ^ft ^?T I 


^fr-oi, $I«R*>h- w-io>r @li«t 
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(Development of new sporophyte) 

etl^liJ c^iwi-tpi^^ sm i to w R«le»w # ^ to i to^ 

*TOf W *lR J *fcH« ^5 Tjj TO i erftc*Hd5n R'elert (Transversely) ^d> i 

f^TOFSJ?)' Wl«IW C<lTO (Basal cell) TO* ^*Nf*ET C^ES?T fw M>lqfi»M> 

*irf*faJ1«T (3TO (Apical cell) ¥®lTTO i TO^^^IttSf <£\ C^TOijfi^R'SJlet'i feme's <TO> i ?fe?r %¥ 
| 4f*l<P)l s i TOfiS < lf?T e t'S to i TO 5 ^ f%f% c<M*i CTO* (Suspensor) 

^ to - i *spr %?<H ^fr to* \ e ttntTO ^ to i ^nro c^H fH$&*il>ifi> >i>ufi5^ 

^tsj TO l ^ *£RT RvSfoillW 3n (tflWlOStN «I1CT I 

< #<Ta to*to fiwHS w « %sr <# c t^ to i 4 %r to TO*fi> 

P*llWl*M$d»H ^ TOT i 



^TO PTtf <?K TO# Slitim Ihw (7TOW# TO* *Ul0ICJ>l*H$i> ^TOT ^fi> 

tort to#¥ *t?r < TOf5 o^»i<piw &«u'® ^ik<p i 

wre^lf% 

«n^rat ^p®r ¥®rc« wi¥, <pUh, Rrg, ^=rf, wf§¥, 'oTOM, ctom, ^wni 

^ i f^5t, f%$t, #«T $v©j|R? TOfw %TO *lt'0¥t TOT'S St^voTOF 
TOt ¥ 55 T l RR*WM 2t%¥t CTO TOT^ ^T «lforcr Slftst ^TO I RR«**M £#¥t *I#TO 
CT ^'♦rl’RTO ^R> <PW, ^©t¥ <p|st fc 1 fk¥ ftE¥ <PC«1 *|RH^> TO TO* TO t^TO^^CPlt ^lc®r 


$o)1r 





















































































#RR 2RRR *8« 

^ i *R R«t*R tii<p<P'olc<i ^RRt fCRR ^uId W*tRR;'3R <R 

^p*t R&R R^tR, ‘'®ftR> RSR R£«TI 

^ R#*R WT RfR'F® ^T ^sRR> Sl^s R 5 *! Rt«T, CRRR: ^IR, ^R i R#*RRR; '3|*ol*y 
W*t ^ ^CR R^IR WI RtRR's '5R, ^»RR ^stCR> RSR^s Tpi Rt^f, CRRR: RH:*I«T, ohvsl I 
RR 2t^» 4R? RSR 5 '® <p«i<.<p 'SflRR 1%R 'SRR «R RRt RR, CRRR: RRR RR, ^ ^FR 4R° 
CRtf^tR 5 '*P«T I 

11.3 Sft% sfeFH 

snftW’ttf© ^ RRCRR sRrRR CRRt RR, '®ic<il*i SfWRR (Asexual reproduction) ^R® CRtR 
sRtRR (Sexual reproduction) i 

RERtR fiRiRR: lRR2lf«R Sftte RCRtR sRtRR R# i (Budding), foel«M, R®RR 

'RWll SRtRR^Rl 

CRtR «tet*n: CR stflRR fRRft's f%®R £ff% ^ 'Q aj)«?«i*i C^R Rt ’Ijlc^io (Gamete) 
^*R RHR 4R* ^RR iRCRIRR RRICR sRtRR ^JR R^stR.-R^ $**R RRR, 

CRtR SRtRRRERl 

11.3.1 Rcrr> (Fertilization): 

CRtR sRtRCRR Wl ft(.R<P SlwN*i i &stfa<p £|%RT i CRtR fiRtRCR IwR <RR? 1 ^RR 

IWC^ iRRR RCR I rQ»*M« fafl^Go 8lWl W 4RS 4ERR I^UrR ^ RR’RR 
jj^ys ^R I RER CR C^Rfi> ^*R RR, ^tE*F RERI iRERR* RrT RSRfi^s 

RSRtR WRI RRR *n^t i 4R? ^5R^ RJtStEW (n) 4R* 2PR dRCRtC'SflR 

(Chromosome) R3R R*ER i %SfERv5 (2n) Rt ^ 2W CsplERlOStlRfaWJ i # « ^ 

^»R ^RRRRRR ‘ 5 l%r Sllf^® iRERERRt <3R*F51 

iRERR* SitRRT fac*lR'»lM Ir^ i 8|lfP®R»'elM 4R^ StWll^R RtR'I^o 4R? IwRR RiRJ 
i«ff^ ^xif5\o ^ i fRtw rtrrr^s i ^rrR ^c®i ^ 

<p^l RR Rt i Ircw ^ RRCRR: Rt^s Ir^W (External Fertilization) 4R° ^®s fRCW 
(internal Fertilization) i 

(a) R^8 f^W: CR iRIRR^ %Rt StlflCRO^sl Rl^CR R?R^s ^R ^t R^8 fRCW RtCR 
^ 9 ll^t&'s l 4 RRtRR iR^W RtRR't'® RltR^s RlR <PW 4RR RR £lt^R RC*0^ ^tRlRR I CRRR: 
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RRs?i "5^, i to - iiRr <uR>3r cw: ^t»i?r i 


(b) *p5S fttW: UlM*.* «rHHlW fact* ^8 TO *if W® i 

■*ttff^ fwra ^tto ^ ^ It ww stm <pfro 4 *ro?r 

^r&rn i ^»g mm ^troinft ^fwr^ an% wi#n 


Rc«ic*5i ^uwfi> G*nRi^> 

fro? <qc*r aw* ^Tg^rtf^ to, R^i'-jw ?fov 

to cro, csictiotto ^p <i<Hf\s f $ t'©T-'TO?r fcrfsrSjtsro to fat 
M<h i 

Rco si^Bwis *11*10*13 ^(TET £i'sr»ic*i« tft’f^c®!! oHlc r il *c°il: 



ffe* 11.11: "SfW STGHW4 ftfc* «IW (H^frar) 


«£R* <R*t ^RJ £^RR g^TJt W«J^s TOTSR l ^ sofam ^pt* 

^S ^r iW W WU (7EI i 'sjt^ 4<PpHfaf*1 < u 2|t% ^fK Stoicis "SRI It 'Q <2ftq 

^1^ W»t <|vo>lH i 

11.3.2 2tW=T Wlt^ ^Ft 

csm\ CTO^ (71 iTOH <*EP *TO*T &5R *t*fttf; ^t HlPl$)H #*T (TO* 

^8^0 ^r I ^ UMilfi* ^0 %TO R^5# <TC®?T ^ItTO wet ^fro 


*cO*r 
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#RR TORR *&<t 

to? cw 1 r%t fR*ft^R« *ii3RflR r*r? fiwr to to? ritoIrr* R*rt Rte 
■TORI r*cr i ^scrIr FiPrv r«R ^HrITO fRo^s rcr rRIIrr '*tTfR^€R R*Ri IrrrR r*cr i 

iRffifc TOR CTO CR^RtTO lR8Wt RC«T CTOR Rf%R RTOtR RJtTO I CTO RtRt RTO 
^IRMfa<M CTO CRR i 

*aiRIlW '"tfkR lR#rf*T© #*I*RRT TORR-TOTO RR«M iRSTOt TO: 

(i) f^ll* Slt^f (Pituitary gland) 

(ii) RI^SMiva SJt^T (Thyroid gland) 

(iii) 'oulc^ih slt^f (Adrenal gland) 

(iv) '*j«a>M«ui 'aiihslt^r (Testis) 

(v) fiSRtTOR RRM#*f (ovary) 

(vi) TORt (Placenta) i 

faj&iSlfa Sit^r CTO* 1 r%t *rcrr rtoH to? ^RTro* rtoH Irs^ rr i 4 

^CViH^it iSHRSifalR ^R, Wt TO? TO IrRIR TO, Rl^CTO ’TOStf^SlR ^R TO? 1 JR 
Wt iTOR To i TO^T 4tCRT TOlRR 5[S^TR IrrrR TO i Sff^R CTO* $ll$<lf$M 

RR i 4 RRCRtR frrfRR* TO? viHi»M» ^R, otRTO 6 ! TO*H TO? t%<TO* RRR*aT TO i 
'flUll^HH srf^l CTO fR8^ RTOlH CRtRW ^R « CRtR*m TOTOt RRlR'sl TO i 
CTO f^s^s Cl>C*BlC>B<W « RJtT^tCSR ^TORR, RtlW-C’flR 5 ’tWtCRt, TOR RR 
’IIto'sr R.'ojlft c«ill«rsp e f TOTOt RRlR*aT "TO I fisTOR CTO fR8^a ^C^lCSR 'S C£ftC'STFi>RR 
RTOH CTORFtR Rtft^Ts TO'RiRt ^fl>, iTO 6 ! TO? ’FstRRtR RfRty qft, RRRf 

^5#|R ^R Rw«t TO I TOH5T iWr^ ^TORCR iTOlR ^fwr TOT To i RTOT CTO 
fRS^ (RRRSI^R 'S CSHcWtor IwtTOR TOR stf^TO* Sc'sl'st'® 'TO TO? TOSlt^R 
^fR <pcr i 

RlRRft^^ifSlRCelRRRR'RfcRR St^TOR*^ RRIrTO RRTOR ^TO* 11^ *TO Rl®0R*M R^53R 
"TO t<PC*1R TO? '5ltJC«lJ tg*t%5 RR I tac-IR TO? ^sRC'lR RlRTO^ RCRT RR8R1 rR*M I 4 
TO WCTOCRR fafRR*, 4|MpM> TO? OTR ^#fSj^R twH RE& i *RtCRR SfTOTTOTsT 
TOt^lR RfR TO? twH R®C® ^ TO i WIR 4RR RCR TO i TOR 

CTOR Rl^CR ^R° 1%TO ’llRTOT RC&, CTO: C5CTOR C’flNp-Rt^ ’RtR, TOR RR “'itRRTO 
RR ii)Rv RsfR ‘5'QvST RR I 

RR8^rfRTO CRCTOR CTO C*RR ’llRRTO CTO RR ^5f RTRT: CiRW CTO»T RR, C5RRR 
^R%m ^R TO TO® , ®«^aR RT Rlfw RR I RRSRIr^H CTO* CRCTOR TO TORR 































































































*8^ ##S5R 

to i "stiTto rt tot i ^rag>ifa<friw 4 1-2 w tot crorat toto top©t 
®n*5 to 1 TOtro® 40-50 w wi toN aiuium w to® «rn?F 1 totot *w^ro 

fiNfTOR 'SRI TOT "55?! TO 1 CTOTt < fST (Menopause) R TOT i ^TO*? 

^csttotri ct frofi> to toit toto, «i#pto w«tw TOfro tot to? i w 
torto to ct^tot tototr^ i^gR’HTOi 

Rcii q<p|i> J iNlf'st < p, *1% TO? '^tlf^lfw TOR 1 Rtiis ’"TlaD-fls OT^r £|w>^5I«i 

4^ TOro tos 1 ^®f?rr ^ro ffiflfanr csMimt totf® to i to cto-IN « 

«[C5TRtTO TOl¥TO5 «& 1 to?^JtTO TO# <R>I^V|| CTOT^TORi CTOICTO 
20 W TOCTO Wt R<llTO*TOT TOR TOTTt $fw TO I TOnfTOtTO WT CTORT TOfate 

tor ’faWTOi to tot «i^nit ■sir to? w toeunte, toj i 

'"TlaD-fls llR.4 5 TOw - J^I^[ ft 8t*5R»T '©IC.H' £k<H <PW I *J<9 5 l''Jc.'© C, <r l'St 

<TO> 1 *It ^TO^ #©fTOT ft TOTOstTO r»^>^ SfCTO <P*H.'® TOM 'TO' 1 TO 6 ^ TO? 
f^«R TO> ffa fo**ilPi<.'© 1 4 fteTTO* Rc«i«P TOT 1 'TO CTO TOff StCTOR, TO# 

^t<jfro toIEvim 4TO to<icto« ^ro to faro ^ 1 4 from 

TON?® *^T$sr to^tot cspicwlcTO (n)« fa?t$sr to^tot csplcviicsticvR (n) fro *#, to 
^ TOT OTOtCSftCSR (2n) ^RTO Wt^F# (Zygote) ^R TO i 

11.3.3 

1 wr$ ^ ftar cro tot^st fro toto to 1 4 w T^rtfsr cro 

R'ol'flH R iTO^f (cleavage) TO© TO i CTO ftelWM CTO *I#3R #*55 q^ 

(RW TOl^C© C^ffro 1 4 #fc?T '^TO 5 (Blastocyst) TOT i 'stsl^o© TO “'TO CT 

#*llTOm TOTOR TO, ^©f q^ #CTO 'SRI '©I'sjt® 1 

SlIc^lPic^^ ’tTO’jC^Tt ^Q?rt?r 's? r u q^Tc^P 'srol^ fiftftc^ ^Tv^TTf TO® TOT i 
£|l&lw qC 6 ^ ^ q^ ^T5?ett*R (implantation) ’ToTO't TOT i TOI^ ^5p»sg9ttC3T 

TOTOT WTO qftfi> ^tro® TO W ^tar ^ TO^ljC© < # e 1^© TOT I TOtfsT W8TO 
qC^ '^TS?«rt’R TO3TO TO (StW f*T^ ^^5 ^QTrt TO**© TOTO 5 TOlTOfT TOT i 4 TO?T >(lPi<P 
^T TOW TOT TOU TO i TOtTO© 38-40 ^T^ TON TOtTOlt fTOjTO i 

TORT (Placenta) 

ct from toto "sttwi ^ torTOr qf w ^ w^-f^R w tot¥ ^nfTO® 
to, 'stc^ tort TO^pr tot i qff w^c® c^fNcro 4-5 froR totj ^ttoittot tor to i o 















































































































*o)1r 




CTO "STl^ 'stsl^g CTO Riel's TO f\s>*ITO 'Q 

ssiIRm 5 ^ ^ ^srsrat fasfir tot i Rwc<p<i 12 toj ’ll^s ^11 tU'stw ^®t 
■Slt^ 'Srsl^l ^Sg^W^I "TOJ (5^# '0 |Rc 6^D ^SP^nft ^f®t fcsft I £M(.<IS ' 3 TSRT ^rot (7k 
c®ic4 I*wh® ^.cii ^n?f 1 




im^St ^=1 'W^f 


ftar xi-12: wp turf « « ^*r 


'ansi* *iklt<u ^5 erai^g ’ttc?f >r?^t1f^ ks 1 ^srj uTO 1 *t4?ff, «ilRq, 

c^k, *nft 44 ? *iftw wt ^jiR 'si^sh TOro ^l«is cro> £fw*f tot 1 to^t 

'oic*s<pi3i <pi«pt»i* TOr 'To' 1 toto" sitwr ^5 »ii«i<i ^ cro> 'oiIsic®ti ®k®t ^5 
C®IC4 <Pl<l»( '&k-'0|Slk,(.'S<l RR^fl <IU> I am ^<P^, ^IIC^T *(C'o| ^I'Sf to I 
wi (7i *kt$f ^5,^ k?r «ia)5ii« ■sitwr <7k cro* ^^iR'o k?r 1 ^3! 

^c^H I'sR <pw 1 ifl jjc fc 1«i 3*sHI<.<r*p c t 'Q 'sl*i ■^I'olR^ st&c*T ' 5 TklHJ <pm 1 

'6i>wiw 8ipr w#r 1 ^rat, «iiRPi4H to tot ^nfro ^ to- i to* 

•Tiff'S ^eTT k?T I lil^t i£T4ll> ^#T, TO I'S'S* fTO ajI^WCRS TfltSt RRjf| TOfffo 

RR^ *ic5 1 5 1'oh J "TO 'STTOt CSfW <P's^C 5 Tf R'o^'s ^?r, Tit TO? 

em TO®? TOC^ TO)*M To I 

'Oih^^l (Foetal membranes) 

StffsRj St^tfro qTO 'SRJ Hl^CUMtf 1TOT TO®?, *^MR4 TO? faHTO *lR«4w*l w«ft 
Itoim okRw < p's , J[(.eil Rlflf ^t 'oihoH ^llw 1 'fl , J i (.«il ^|f^, ’tJt^TT '01IHH-2RR, 




























































^HR'SaM 





i2fT5T \ate ^T$T *lsl 

| Pifo$ (T^W f^'Ol'er-l 





«. am asi ^ 
c^m ^<pfD i 
( iAs 

' 5 fR s 'm 



'side's l 4 ^* 7 ' p t ?l i'! 

'S S&'T I 



<t. am v ^ aca i f^pr v. ^v *rca 

awak^m aami i ^ Rpl;ic^ ?na rfo a 

v^taa ?fo i ^Ka atta> i «n^p i Ptc^ ap am 

afta> I 


tfc? 11.13: ^t? ^P*f « ftm 

w f^m ^s#f >\m*>\ ^ i ^rwt^t qaw ^ 

ftflflqctf W«!*f (7R l 

^5 "sn^fto tfus srr?r 40 ' 5 f < ^; ®r**ir i ^ i£R^ w?r a»^it 'srteR wa « 
^m\ (M$ *«C*lH ^SWf ^ ^ i *Rfffo ^c« aiw 

^ ^jat-C^RR ^ ^1 ^ C44HIC4 al^WiHl (Labour pain) i smi?R 

c*R aater ^pR a$«i* a^tFit PR& atn i i£R fo'scss ^°t a$w fta© ^ i <*ra> a*fc?i 


10.4 C^ft 


10.4.1 «f|^55T (Acquired Immune Deficiency Syndrome ^t AIDS) 

W*lll 4^v5*f if|^fi> *ll*N<P *ll'®<P ^Jtf*f R,C»1W ’ll^fbvo l 1981 alt°T (St 5 # «llR^'o ^ I 
Acquired Immune Deficiency Syndrome-^ "’“t^f^CPil-si 'altR^R fowl a C^t^lfD-si «iN<p*i e t 


*o*1r 




































*8i> 


(AIDS) I UNAIDS-^ ' i> tf^PR*lJt*T C^fW 'SrHI ^rtn CT ^ft^t f^T 4'OTllw SHU 2 

<3>lfi> 30 C^f*t (31^ AIDS-4^ erhl^ «||$»H® l ^ ^E*IJ 2fl?T 40 ll t®R*f '5E®Tf HtfT l 
fasf £tt?1164fi> OTE^t ^ C^tE^tl R^ls i Human Immune 

Deficiency Virus ^TvE'W’T HIV ^ifelG^ '0||^>aic c f ^fe5^I ^?T i i£)^ 'o|fel J l (?Sf® g<pIg*(S 

m (£i ctiott ivofi^ cm srt^taw-sra^c ^iw % i wr 

<? 3 ® C<pIg<)S *R*ftt (ftE*fa ’®ES CD 4 «tl'®)il «|® ^t<ph) 'Q < 4 l*u<lfv»<l *rf?taT e t' 4>^C'o 

srtE® i ®ifeiPr hi-mewa Pr «im® *fiar i 4$ ^ifeiiE^ 

gh%t w c^Pt gtf®E<Tt*T ^wr ^c?r *n?r ^e®t <^t% f§i '&i1h<ii< ^ *ie® i <jn<H 

at% csffl sif®E?iTw ^*i®f ■®?rt?r 'src^sr c^fwi ^*i ®nfwR ^iPr i 


‘^fei'H G^IC’fa 

PmfapT® »4'®'5R ^ ^rlw C^ft ^Ps 'SE® *f|E3*T1 (?TSR: 


(i) ®itg*® <JP ^T 



<4 CSl'M'^Il 


(ii) ij^nteR'o wm, smwft® ?®wt, <i® <^pj®r, ^Miwfltoi, 

fesjrf^ c^m ches; m *if^wt®R 

sIcsiI'sm ^ i 4 'si^'vfRi ififes^f 
atE*t «ii^i*to c<rt% m ^ 

<?m ^wam ^re*t 
<am^i 


(iii) 4fe5t?T ^spo ^4t OlOT 

*mi*iR >i*®iw c?it*ifi> ^®m ht i 
*riw <?Ntor ^twi 
■sitcM ^fes^r ^c® *ite<t <s<r 
^rigsps 'srrc?!^ *n^r ^poH ®*r 
^fes^[ (STtEst ^E® ^ttE^ l 
4 <atE*r ®ri^Ps 'sucsrt ^ ftn 

*fR <P3C®1 C 5 ! f*P^Q ‘flfeSE’T 

®nspPo ^C® *ltE^ I 



<p 3 ic<piPiPiv& c°r?n^ 

GP 120 
GP 41 

^sjT'pff^ 

RNA 

aferoaifi?^ 


fSar 11.14: HIV ®rfett*t<l ^ 


(iv) HIV '^l^l’i^'S felOSt^HG^S PlR®, ^5, H 5 ® W’fll® '5T 5 1Ig^ < 1w< 

w <> llf®^ <1J<1^|G<1<1 4 C^t ^n^po ^C® ’ItE^ I fc^GI 

(^5 i£|^lfw <P<G«1 ®1?T 'SITWI^ *v»1c\8 9 ITE^ i 


'jpsfr-'o^, #^5aR- jB^r-io'sr g#i 













































































\<to 


'ShR'fcM 


(v) ^l^l*'© wlwl W®t v ©mj <ufes ww. <p*c*i 4 c^t ' 5 T^f^» 

^?n 




c?ift #^t<$ c^ 2fw*t ^?n?r m 6 ^ ^ £W*i *tt?r i 

^ 2f^H v ©i'©j*'a <*ltw R^Rcis ftPiw ^nrr i ^©fa*fa <p«i<p '5M c«lw <pw<p 

w ®tw c^t «nw ^i* (?fc^ w 4 ^ 5 ^ 


^RTCv© «lt^ l '©t* 


I vs*R 


^ Wt% 1%^ <P3l3 3||C<P *ff I ^ 'STfcsf «qj|$ c?f <3^5 5 T MlC 5 'fa <)l^ ^©T WWT ^tf^T I 
4 ^ 5 ^ ^it: 


• ^© v sw file's «rtw i 

• ^ ^ 7(^8 «f*r >w*Mji^t ^wSht ^ ^ ^ ^ (tkt ort i 

• <4^ '5IPT ^©1?PG C#t *flTP*lftT ^ I 

• '©|(, r i < P R r l *JC^ ' s ^<PC*ll ^lF*f 3 .C'© 3 ||(.<P I 

• yjt\s i£r? <r5fl??r ^Nt ^^©<1 ^f, ■gpi^ssr ’^pr^fc s T ^c?i Trtrr i 

• ' 3 *f 5 K 5 «T, C 5 fc*fa *IM, ^'©)|R W*t 'S&K ^ 7 T *fl?l < 4 ^ (TFHt ^Tt I 


«£|^ 55 T C^N «lR>Wllc*|^ ^*lt?f 

C®fsrat <4^ C?lW ^PPf^ c'src-i^. i (577ff 4*j77ff 'SJW 'STft^ f% ^Tf ^©t *tft^t (TT'GTIt 

^ i 






ifi^T sttetwr 

caw R^lwn 4lnM*lwl c^ %s c?rMfi> 2tfet*r^rRy^^? c^rat 

2if'SWlC s J?r $*H«l»Jt«ll Wit'S (7T*I 'S ^1 <Pp w '©^|51 I'sR I 



<4^5 ^>tw 


<?tw: czm 5 w\ ^sr ^ wr wi ^c?r afcMiwr firor c*r^r/ 

Rl<Pt«lS ' 0 |' 8 q >»1 H | 


*o) 1 r 








































Obbr 







1. 

2 . 

3. 

4. 


^ 2ft% <J*ft^T OT? 

«*rt acrtpt #? 

^rsrat ^t? ^t? 

C3tW ^»t ^R^ft C'T'QUT v5f&vo? 


5. "^sf ^jNjf w i 


1. ^SIC^ vSjvsC'Tfl St'ST'H ^5f®t ^ C^ 57 ?? ^far <*><) I 

2. wlc»1?r 5 r s P c f 'S ^fat ^r i 



si^t 

1. C^T ^T «Hre? 

^SRt "5^ 

*t. 

2. ^’l^t'fer- 

i. v *ll< s IW ^5 

ii. 9 1'»^'S9^8 ^ 

iii. ' s I*J5}f^f ^[‘S't^Rt^o «Jlc^ 























i 'Q ii i 'Q iii 

’t. ii « iii *1. i, ii 'Q iii 


^N<pfi> ®P¥ ^ 3 « 4 SfcSfa 


3. Bwi$ C^H ^R[ flw ^3? 

N *1. 0 

*t. P Q 

4. ^RJC'O tbWm ^ffWt 

M'SQ *1. M « P 

*r. M « N ^I.N'SP 




|)^5R%T2t^ 


1. 



P 


Q 


■#? 

«f. «|R«fc W® ■# C^Mn? 

*r. P Wlfl» «ltWT CTO #t <lJMJt WI 

xf. q f^vs wifi* 41 «im aierifot* w® -^csr >i»i»i\e ^ i 




























#?l*r stww 




2. 12 w m i ^rl% « wHft* 

*lf^Fofrra *lt*tMlPf '©I* ”** (^t ^cn o’ic*, i 'sfc 's|<i "sit fiJR^-io* 1 * *>103. c»ic«i 

<WC«H, <H TO ft’jW** TOF ^ I 

^prar#? 

< AIDS-C^ it's* 5 <aft ^«Tf ^?f C^T? 

®t. 3*10*1* ^ J i^c*i* ^Tf^It TOT®t ^*T i 

^f. 3*10*1* ^ ^0* *lf**|o** *V»01* ^fir 2t% *»*^1* ^R<Pl^CeTf ^TNjt WI 



















^pfstsom 





'PWlf®, «?Hw6r « <IWM<! tj®Rr ^Rl^*ra ^r 


■srtvst-f^sm '3||^f'S 'Q M*l^jhRl ^*ft^C5T *r®h->>rsl®(.'© Witt® ^lf I '3n®tf*t®f 

c^lw M*P§i "sitwf ■#»tw ^hhoR® js , ®t «ih*il 4 ^r*oft?r «th(.'o i 

4 wf 5 ^® *im<r ot #wfc®<T GUffi- tsre* ®mt ®tw<T ‘'35^ 

(Ancestor) C®IW 'S'g® ^c<J R^®*1 ^t ^srfwCT?’ 'STtMJCSf *lf*Hl®® 'Q ^H*®fa® 

«®J]M qftcf | 
























« R<JV0«S 



^ c“ic<i v °iIn^I: 


«nft ^?ur ^vs i 

biQQi^ £#i% <iwil) ^*hhh^ ^fat *tm i 
biftQw faf*r% *ws?r ^jnji *n<i<r i 

^IJ ’slhha* ^JMJt ^G'o ’IBR i 
DNA stf^f ^I3t *HilW i 

\s«U ^||i|ioc«q fi&i£R4 (DNA)-^ ^fa<Pl ^Ut <P<5C^s 9 ft^' I 

dna cft?5<r swtfwr ^us *tm i 
tsi»t “W i 

(.<sr(.lfi><P 'Q «p«ql<pei ^fat <p<k.'« i 

fi^c-w ^ur *im i 

fi^CrM 8|lf fc«> Pl<lM *tm I 

£j@rlR>3 RJ(,<p 5)l<Pl<J ’J^9 Rcsfa't ^SG'S 9 lt?R' I 

XMM!*] *iD^U 'G faf*H>Pr^ f^f?I i 

stolon ^)<ic*i (DNA) Cl?c^5^ ^<111*1 <phc^ *Tt^ i 





































##ssK 


12.1 #1^ 

*3®% ^ biftfi* M^fSrsjf^i *Rr^ slror alter 

«ifi^»i ^hi*®* « *rf^j#o- 3 *n ^fatter »n «lw« w®it: ^ sii^fw%pr atwiwi ^ 
*W ^Mk^si %sf <?tw C 5 ^ , qN’1K *ltc5?r^te (?tw *f|iHt^ 'srok® 

ci# i i£T5ti^ eNIfar £#l% ^rter «iicti fr^Wster ^*rt^w 

^P®H *N^?r TO , 'Wlfil« efajft WQ (Heredity) i 

1^*tW '®)lc°i1&«il « «tC^ e lt ^t ^ST ' 





^iw : carter ^fti« £#1%^ t^o w ^ w<r 

"SltedC^T ^ v f 5 ^It 9 t i T <P^ l 


12 . 1.1 ufoRi* (^»Mf^^) 

’STtvSlf^m M*t%terf*f TO?T 'spsto (Hereditary 

material) ^tfWT I <4tl£®lt ^J®it W J lwk«rK f®R, %i£R<£| (DNA) (RNA) 11teE5 

»Hc<p ^r#*s '0 (Ic«iId*iI Wf i 



ROT 


DNA C#l^ 


ffcfl 12.01: fe'oM 











































#^?r 'S RWi 




a) (Chromosome) 

£f*tR ^ <4lt>||ltirl>| i CaTO?It Wfa, 4fi> f^s 

^ C^rlf^T %?f «1^s I R'Sel^l Strasburger (1875) Wlfwm 

l g^Sffe £#N5jff5Fi <?FtW «£W t®W5 (^ <7115 CtftCTlOTTO, ^fiT f^sf C«IW 

^ftOT ^^<pc^l> "SfM Wf^r) 2 1600 *l4*« ^w> i c^lwlcsrl^ 

^Ttqt^s 3.5 C^IW 30.0 ’Sflt^T ^ 2tPSf 0.2 C$lE3> 2.0 *ll$ig>1 ^ «ftWI (l ^!^*i 

= 1/1000ftft) i wiwicstiwo ^rr wsIPm c 5 ^ (*n 

¥sH ^ofTO w TO to 'SJt'GTlt I C5tm <R, J?m Si^#, -mstt ^ ^®Jtft 

tt*\$s onwtcsrm ^ ^wfer *jm im \ 4 c^iwiosmm 3 

(Physical basis of heredity) 'ofNJtf^o «p<il ^ i 


b) fclHtfl (DNA) 

Wtelw £f*JH ^fT f\b«lfe|«l§Ml ^5 (Deoxyribo Nucleic 

Acid) I 4fi> ^ ’lPlftvSfo's‘B!$Ws<1 «1^T I ^3r wrffa 




fi>aj 12.02: 


A 

T 


C 

G 


^RT-«0, 5»>r-io^ G#r 































































































i TOa 4 l 4 H 3 <t Hl^cBlt'SrHVinSvo CTO , TO ( 4 #fTO, fllllfrT, >ll§d 3 !f>M 
« *I#JTO) TO* «ltTO WpS SltW I ^ fro# ^TOM«> TOCifl TO l DNA 

C^tWtCSftW^ ^SftfT TO^f l ailR^l R'ael^l Watson TO* R'wl^l Crick 1953 ^Tt^T 2TTO 

DNA T51TO (tfpi-si (Double helix) ^fat TO TO* 4 altera '®F=U 

TOTO <$TOlTO TO l Hl$(jJI«M CTO^MijTOTO, f^fTO TO* I 4#>fTO (A) 

to* (g) c^r^nf^f^r to* >n$dsif>M (c) to* TOtfro (t) ctotot i 

TO# ^TO ^RsPm (a) «HJ TOtt^R (T)-TO TO4 13 ^# ^CJSjIceri ^ #C?f ^ (A=T) 
RttW TO* TO# (G), TOJ ^jpZRT »1l$d5|PlM<| (C) TOT fTO# TO 

Rc*J *Jj$ (G-C) *IIm> I TO 5 ? RTOt <fT3# f*|SR«i TO* *##f5#CTO "TOI 3,C*J i 

^TOT* ^J# ^JCTO TO# '3|*'ufiR 9 #^a < P foig TO> M TO I C^.PlG'SR SlIvsITJ ^f*f ^«fsT 34 A 
(Angstrom) frNj #f*t# 4R* TO# ^#TO "TOI 10# RSfjp'QTJl^ia $ftC^> i ^TOt* 

*3# I»i«Ii j 'Qi>Rc«<i #TO c^» fro>) 3.4 A (i A = lo -10 f#fa) i 

DNA-TO Tj# *lRiR'5fa jv #|$'is ^ (Antiparallel) TO’TOf <PM I 'STCTO# ‘ p 1jlt>lc«ll 

W* MttTO TOT, TO^Plt 1 l llfti^'olW (Flat) £fTO WTO *IW q^lM WTO WT i WfK 

dna to?t #cro to # (erro ^w) to to ^to to* w*i# fro *#» to* 

ifTTO 1wo«l«l fTO' N 2 CTO ^TO’TO I st^o C^tW'Q DNA "TOt Ttoj ^Tl# 

CTOTO DNA TO1?ITO C*IMl4H *UI TO* TO totfj <K?I4 "5#^ CTO TOU* MRJfll&H 
«IW TO i if# TOt<T TOfa ^T RSGm> iflfro* «#® i DNA 

Wf C#fCTO W 2 oA i DNA (tflWlWrltfU £f*TO #TOTO TO* TO*ffi#<T ^TTOfTO 
fsfs (Chemical basis of heredity) i DNA-^ '#^TO DlRfa^ £|^s *ftW TO* 

^K<p, ^it ''Sftero ‘5t#fro» TOb# ^*w >ii^>il^ot ^®t^ro '^* * i, t i rc?r Rt.ii 'TO i 




"^tW: DNA-TO ’5TO55T1MH 

^TOsH: lm ^Tf^TO 6 ! ^TO, 2# ^wlwl TO?# ^TO, 40# 1.5 cm 
TOTO 7/8# fllPBwn (W TO TOt^) %f%* #, TO, %T, TO* TOF 
^*CTO "TO^, «#t, <f|^° ifl^# , «t#r q^'oh TOf i 

^ttTO TOt: 

1. 43* TO^TO TOI 40# 1.5 cm TOTO ^TO TOTO I ^1# CSffTO® TOT ^#»T TO 



*o*1r 































































































*o)lr 


#£<R 




<*r rm w?r Rc^t ^rr*rt rm wt ftfto <*r 5§ Rft tof Rfto 1 - 1.5 cm 
< ulc, j 13 40 C?|R> 50f& C*1I*1 ^®T fcof?T <K4 f*R> ftrMl '3jRN1t 5 T <fClJl <PW •Tf'G I ‘3' 9 jc 5 ll 

Ijto to$ ~*m rr 1^ ^r *mw&1 

2. Sll'olw j aic.4 > J 1 a ll*1 I'OI C<PC.U 20 CRR 25 5c4*l$l 4>W •Tf'Q I S|R>il> £<P4l 

8 (RR> 9 cm «Rt ^ORR ^tt 1 ^*)Rrf 3,04 f®iiR<i| ^C'teC«l R\Sfjip'3i5 |$\&1 

3. CSJt^t (TRft-'PR to %?R ^RT^TR ^ *ttF*f ♦RliftUhtelM i 

4. '^•T R 5 t®tW^tC 5 Tt 2 cm l>'S'®t 4>«1 fo'oR ^C's! C<Pc5 'ThQ I 

5. ^4lC4 f^»R "SlffoT G<PU> RR (?tw £R£5f ^R5f '4 5 t 9 tw 3 cm 4 s (.4 

CT*d> to Rtfcf to %?R ^*R «fl>IH'elM ’lifto WQ <?R %?R ft* ■SIRRR 
fftW 2 cm ^R5f RS£?R ^NffSf CUW RRI <*R1ET WH (RR RR *IW 

■^f RvC?R rirs? i5<pR'»ic4 RtM tor *blto Re i ^'StR ^win $4RR rrr^IPTR 
(10/12 fi>) 'HRNtR RfSf 'Q ??R?r RtRSf tof ajl'awi RQ i ?R5f W»t^ A 
WlI^F T R\5Q»'S§1^ 4R IrR i^R ^c<p<pR> 5.C4 ^t<P<pfi5 RR C*RR i 



tWT 12.03: ffeiFM ^IC®st *tf*f 






















































S.'bo 


##55R 


6. (10/12 fi>) ^|C?R jj<psI<i RRRtFR ^t«T «TH 

%?I Rt^ I 4*lftR %T Wl$^ C RM W*!^ G I»)'S&'Q^5 

ft(.«i •flaws jf^Rt ^c<p<pT5 CG w^i C*RR 1 *ic*i RM£© ^(.<1 ^<1*1)5, ^i-gst 

?OT RftR ^ Rit’Rf 4R? %T RvtM ^ «TH ^RW RRfc® '55^, 4R 
<uf\©ig»i rrcrrii 

7. 1 m '©l<ic. < P ^ $<P^I 4? 5 fi> *|MlMl RR*tC?F& R>«TCR^ ^ ‘ 5 tT^*f 7-8 cm '5RRT 

cm to RPs 1 

8. < ^ <? 1 9 lc^*o <p«ic»(5i RtER C^t*J RNt •jfi> ^ *ftt*R <fu5l 

totftoRt'si 

9 . ■fljfi* rr*i«i*5 ^tcsrt ww f*ic?i l jfi> ifi> (l%$Rt c^>RR taRi 
C’ti^R 5 ) *ilfa«i ^srtetf 1 

10. I ^'»l(. < 5 <4<P<lR 4<pfi> R|S?R $<P<ll <*RS '©R‘ ! R ^ *ft£*t i{<PlC'© ^iic<pi I 

(jjf^fwra ?m tos rsoet (& 1«i£i^ ™ c^sr rr i 

11 . %?r ito c*m ^sm *r ^ rrr ^ %®R 

R®T*tC?F& <p«i blue's C%*f •Tt v Q l -qlvtofv© v©|<itT>(.<P (RF^T RPQ I 

12. Sl^® fi5.i£R.i£TCv© 2|f% '5r*lf^ <RR C*RttR 4RRR ^ I <.<U*>J 20fi>R Rtf»t 

<RR C’mm ^ ^ 1 <Plosr$, ^ *ltP*R ^ R«T *fc?F& R>«R ^ 

to m # *$ to to 1 ctoR <sfi> toR.^R tofi> robr i 

13. toRt to RatM ■^pt Wf A, <Plcm, R^5f T 1 to^»h %f to*! C 

4R* ifl*r ^ G ^^ 8^51 ^ f%?^T 0©RR £®t% 1 # 

C’IHc^po ^fRRIc*i ^ct^, ■*!?%! 

14. - 5JC®«#W 'SRI , «nf% ^[(.'©h <ik^<l l^vsw ^«T^?I% 

ijjl, ^ to (^ \ 4 fW) to •rT'8 1 

I^<pil<p «TI^T £©RR ^s tfl , *R DNA-4^ RC^eT, 2fRl 
20/22^ c*m<! to ^to f^to c*ifl» ^ 

^mRt <?peTC«T C^R ^Rrt to ^st 1 ^ ^RR Ml<8rlPw» 


*oXr 






























































*o)1r 






sH«Pp|1 (1920-1958) Rfasi C^tW DNA ^5TO i*r$[-W CW ^t?T ^l*JM ^ 
vgwf^WH TO? T§fo (JsM (P it few TOT DNA-TO to Vitold TOR 

CSf^PT TOlSTO (1928-4^IH) ^ S'lto to (1916-2004) I «TORJ <f|$ ij^SR 1962 

TO?r cro*r <to^ *IH i 
totropst 

i£l^ -STO55# wm DNA-«W Wf « MUR* $CTO 

i£)TOT 3,fll*i I 

(c) (RNA) 

rna tott «toiR$to 

(Ribonucleic Acid) 1 'SlfTOtv*! RNA-tfo 
*lPl5li>'0l5|^(.V«*l ^J3f 5j|c<P I 

<# *MhRPi$ «toi* -*to, ^sito 
*p>iw3 to? -Mloert cro 
$nto, *ii$cBiIto TO? sMtosJ 
*lto® $&llPM) Sltw 1 RNA ^ICTO 

cwwi ^nt from tow rna 
*Hror *iftn toj topr?^ 'e&uicro 
W3I (CW- TMV, Tobacco Mosaic 
Virus) DNA 1 tote W W 

DNA to toa TO ^otCTO 
ftvSto tow TO* RNA I 4TO 
CTO RNA-^ ^?*tstto TO§ tow 

<PM I 

(d) fto (Gene) 

#CTO TO TfU TO? *I¥t ^t fato fTOWTOnft 4TOTO TOf tor 1 TO TO*TO 

#CTO CsHWlCSrlW 1 cgsfflWrtCTO W to W«TO TO, 'otW C®HTO (Locus) Wf 1 
TOTO't'o i*l4»fi5 tiftcvM ®f*u TOfiS RPrG Ism sftw 1 C4»lc*il c<plc*il ww TO>tfTO Ism 
PiPivo'bim to# fatoj smp\ TOirnst to i toro «*twt c^twt w to# to 4<mto 



fi>«fl 12.04: ^SWTO^ 










































































faiwt to i fsfasj icm* cee wHt cecs, fas^; s^EEfas faras* i s$m 

CEE ETOf faj«M* DNA fa®iS ESC® EtCS l ®!tSlS, DNA CEE ECStW% 

ekec®* ®RfaE fro rna EfaStstmcss stewlosticvi ®itcs «*ra* c*$ *kce® ®reics 

CSECS CElfi>S Ms ^S I ^C<pfe<p C<plc«l'f1 CTOi CE^ CSHf&^T EES >SRt ^ ‘*TC$TS|l'Sffr<P 
MlUfllW 4E CEEH CEE E*lfa E*§ 4S? C®ft<MEtES m\ CSt CElfasEEfaf EfajES 

^s <4E ®r ^E^ *ecs sifa® ^s i eece^e ceics ®rej esp# cEtfifatcE etoi 
c^fNn i cEififatcsi^; fa*faE ecs sNHsNsPfa fafaEtpEs Efa-£fafa 4 e ®t cee^ 
Efa<i<.Es EtCECE fssifa® ^ #CSS taPl^jhPi i CEtCE #CSS E&S CEE 'oil&^H Ew ES^ 
<£^ taPl^pjcEs mam EC® i vsl^ EEf eis: 

DNA—► RNA —► CElfi>E—► fclfaSj1 

Isfas #cs facss e*ejt 4E ss i to 4e^ sfafas #cs ®f sun wra 4E^ eice i 

fasEpE EESE fares CEtCEffSftCSS DNA 'EEPJWIS 4E El 1 ® CEE ®lES Et 5 ® EE® <}EE 
« £sf*lE®tCS ESES El*lMl EtCE I 

ee^ fro? fsfas es?ese ee^ sscss tsPi'faE Isfas ^ce st stem wt esc® eics i 

CSSS: v5w>'®l fa*?ifa® fot*is «Wt ESFES'lfi* 'ESt T <4E EtCft E°*P*Hfi> ECSt 11 

ses ^ »jfD <$<pwi sice (Tt), ®ss «i^i ^ssts t<if*i^5)f5^ eem ets i t-Es eicew 

T CE ESS> (dominant) SCS <fliE T-ES EtCECE t CE SCS EW (recessive) i SEE CElMl 
sties facSS E^esHr Ekr»| "^S, CESS ®ES§ filers IsPlsJjfS ESSE ElS i CSSS: tt 

ES^ sSs^fc EtCfr ^S i 

CEES CSft^tS MW 1 1866 ETCS fas ESSEtSES S?*tSfaS StW 'Q -ql^xp^ CS 

(factor) EE iBoN 4W^WH cffi EtW *^R’ ^ *lf^E TO^ i CSf 9 ^ CW 
MW«1W E*Wl^>Rul<1 *SRE ETf ^ I 

'Est-f^sm v5lvsw« EESES^TOJ < pl'»lc<l 2iEt*i ES, CSCSf^ tfStfcR 
CESST'S^E^faS *lfaffiT EP vjoriRH ^||ReN <PW%«R i 

we®*! 4<pfi> 'Q i)Ef& E^t "S^ E^ fas ^fsis ^ECS ®Wf E^S EStES^t Ed5t EC5S 
E^C® Elcol E^S EStES^ «TE E^S E®E® ^Et»EsS ECS 4CSS E5RS E^tE I ^RJ 
CEtCE ESNCS^t EtCE ^TtE® E ECS, CWI fas SESE SJS^E (?R l CSC^j EE EC^S fas 
EES, El^ (£1 CEE ^ES %t ^ft CEE ES E^ EE ESC^; CEtCE Etcfrt E^ CS^ i 
Emt^EC^ CTEE EIci 5I EC^S f®t*i StE 5 Rc^c<i SCS CEC^ fa E Effat SEtS 'st*u 4CES 


*o)1r 





























































































o$br 


'Q R ^\81 





ISaj 12.05: CTC^WlT , #^T 


?rmto 


«lJlWb 


Fi$%f 


(%sf'»T 5 t =T^T, 


i*R# ^»t?rts1l?i(.*l<l 'STfWf SfiSR 3 ? *lto ^at C«tw ffW <FP*IT (?PT <?f 
«Wf « pOT TOW, TOff to W % »Wt «*TO ^tn 9ft^ I 

gicach ^ ^ 'a 8ii% ^shft ataiw ^t ^r i ^ttoa ^T 

8n% w tosra cto siww *ito t^to ^*f«rcr ^ ^ i toj 

C^r ^tto® fato w to ^8|eMC«M %JOT ^itoa ktow « 8|fit 
^ i <toiw ^o ^ ^*iHiPRr ^ *N% slow ^t ^ i 


DNA '®>i%PH«i (DNA replication) 

sH^m <£R# DNA ^ DNA fcoft ^1 ^t TOlto ^ I DNA 

«f<-^ c 1% »N%Uo ^jf i ^ *t**#?s ^CUalC«M WT C«C8 to DNA ^3f 


































'OIMW TO ^ l C<PlC*l<1 to?T 

l^flfNisi^vbsjipir A-^ to 

T , T TO A, C-3RT TO G ^ 

G-3R TO! C ^ TO ^ *lf^W 
(Complementary) r l v §*i tap] <k<i i 

DNA 3^ Tjfij f®3)<; 3T^fi> ^I'®»1 ^ 

SMI m, ^t?TTO 3Rsfi> «i'§»i ^3T ^ TOI 
*lf^f DNA ^spjsf ^ST l 
3T^? ^s»i Pt«i 3|^; m-?m%r 

TOT i 1956 TO Watson 'Q Crick 

3i «ito<t dna ^s^tor sttom siro 

TORI 

3|<p<p ^lw 

: Pl**p<p T5k Pl^l^lc.'m ^5 ^I’lcst <5f®«r c*lRi»i f^C?J f®3H3| 

«MJ C2£tf®l<pc* s i» iJlRcii to ^®iw*i i 

12.1.2 GjRj 

W*JH 1 *I'b|*t1g' 8 p53H3] 3)^? ^ Sftf^PPR 3f^? 

3f^> •Tj 5 ? ^R> ^GS^ I 2jt>l®l'S ^iI^J-STHM « 

•immiPi ^tw TOtTO'G *rt«?rRr <$* to ^*tra tos ^ %3R3i dW» i 

1^3R31 g^G^Cs R'8ah|'»f'G<qi 3f^ ’faPaG'P ^“Tf ^ 1®3R3| fgtflj? | 3| ^G*^ 

p53R3| J Sl^t?, p53H3| C5R&? $\9j|ft •TfSTS £|t>Pl'® I f®3R3| 

<p«Is erii slc«il'8ri frsrR<p ^l^Rt i i#o, ^®T, «Tt«Tf, %fRf $3 >j|R 

tot to to i ^spramro tomr w’trom Ri<N<i 3 pr ^ cto tos; wr 

Mw ^1?T %31^3| (DNA profile) TOf^stTO^ CTO* (RSRt ^ <Tt fetto 

Myik t^3H3| «i<Hls ^1W ^®i«il <P^I ^ i 3)^ ’fa Fog's 2f<TO ^TSRT <TO* $M?iPi<p st^rtn 
1%3)»f3] 'qMi'Tl <ks Pig's ^?T 3)^ 3]^to 3)*isf|^n (restriction enzyme) Prw 

f^3R3i^it c^f5 <^f5 $^t ^ i ^ tom *i*nfto 




f&ar 12.06: f&W) qapr*R 


$o)1r 































































(electrophoresis) ^ 9 1lwl©r C^°T) j^Ml^Tt 'olwn frr*jj 

'oiyilw Rfssj 'oil<plw 'olHM <p-sil ^?T i *mc*in J 


Cflf^e Wfite ^II^C>l!l3H ffc»«Ri!| C£fm TO TO ^-GT frOTRT ^*fiT CiJW 

'oldilMfe'eail* *NfTO iflPlH ^TO<1 ft# ^t ^ ^ (TO* sft^s 

to »it-H^oii6H ft®r « vtfm ftf^s to ^®rt ^t ^ *NS>n>M» 

1%i£17f(£) fts'®H' ^®Tf ^ i ^sftW ’IPhIms? C5^T fafoiil (Polymerase chain reaction) 

ftlPi^ln (PCR) ’mfTO ^H'G ft<ffTO W*\ 7 T*]ft <imh "TO^ Frspn'olw x l 5 Hl^ e l 


W i 


12.2 Wl'iWd ft*t f%*fw 

^ CSftWt 'OlcSl©!^ 


«l*Ul'U A »^J' 9 ftfl Sff^loo 2lt?l 
<f*lfTO15|»f ft^fat ?$ i ail-MCltf* 
(010110*1*1 toa 46 <rr 23 csmst 1 ^ 

TOJ 22 c®ftv5t <fl 44fifa* ^t 'O|d>l08rl>l 
(Autosome) <*T^? 1 cetl^lw <?T^- 

W > lc»ilc'srN (Sex chromosome) ^®T! ^ 1 

«i()3lC*l>l«tPlt * 1 *1lfft^§ft, 0i3 

«t^T ^©Jtft 4>1<ifw© ^$13*1 TO 1 ft»t 

ftqro to* crot c#i pw 

(gstcTOtm ^ TO (X) ^ «*$ (Y) 
TO *lft1w I ft®t ft^TO ^tl ffwt 
v tH 7 T'^^i 

•llIkluftllGIl'iS G«PlC<) ‘jTT> (. J 1'9| C^IwIC'StN^. 
X C0fcTON wlfc XX, ^TOU CTOI 

ijfifcT toj x y cTOIosttt 

XY I X 4*? Y ^5* JTO* CTO- 


mu n 

(f J1 M It K (( t 

II II X x J( K 

f< 1< V >1 


ftaf 12.07: 22 CWSt ’STOSlCBFR TO 

1 tfSTFST PT$ aflOltOWSI 


; TO? - "siffoT, 

to y crorcsfm x c4i«iwri«u ^rcra 
fa%i3l c^f51 «i|5Igih RwMgii M* wfa RghIPm R«N»i ^rc>, ^l 7 ? siftft 

^ITOJ (010111*10111 TO i*rcsfi> TO - X CTOKTO TO I '®l-|jpt«». ’Jsjw ^<1 
TOT TO^ <£&$ TO X C0l0llt*l>l ^ wfc «iwt& 


CWC151 CTO 

c^rai CT^nw^ 


)r 


XY 


MA 

c ?m 

)) 

(xx) 


■^sfr-'88, ^l<R*aH- st^-io'sr carter 












































































'ShR'MH 


Y c^lwIcstN «Tt^» i Iwt'j X ^T 

Y <IWlH M14IWI 

*ncsr i cth «ra^ ^<1 wm x 

^r^tft *rc*t faRi'® ^ ^st? Rwr 
tost wiihh t®r®t i <?rc^s R«w cm 
-^n*^ rsr W\& ^r, ^ ffivsm 

X W«Rt Y C^# *1l*MjeM4'0lM 

*ii3Im, ^ t5*R wlci* i ^ x 

«wl3) 

xx, «r<k wh ^ <HJt I «it^ ^ y ^wtft 
’jsflt R«W> «RW TOST, WCW flffe»nd> x 

Y (wlwloatN slt^W^sfK c^lwIcerR ijfi> 

xy i wr wR w( *5$ i t®PR fMkitt, 

^jfMisItui ^f^STlR ^JffltC?T »ll«l*l 

^^SsSfETS^*" 

x <i^<pl5) i 'oi«hjRc<p f*f®t x 

y ^ *««*§. ^<3; ^ f*i*t RqRe'f ^f^t cacr sitw i 




i£)<p<p 


: ^>«R wh C^C®f <*R? ^«R WR (RW (7lf& ^ ^jlC'R RWf 

R<# XY (C5OT) ^ XX (CTW) I 


■5119 ^Rf c^ 

X 

Y 

X 



X 





i£)<p<q> ^5|Sf 


^: *nfa, t^f% c*iw ^ *ftiMii fiwtfMfrt f^RftsfoR 

C®1*Rt t^R £f%nt ^RWR ^5R 'Q < R ftw 1%*l l 


$oib- 
































































12.3 twilit* ^t ^Ttf^/'q^|'o|ii-q»>o| 


1^ walk's ftvScS-fr ^ PR1 (fl»lwlc«t1c»i %^otIc'b i iJPR 

q^w* ^®T Plf-ftw# ^1^ (Sex-linked disorder) i Y «s»lt»ili«h C^ffr 

wHffai <hbb ferar ?rc»&r ^s ^r, pm-1®rc^5 ~s$ x c^lpilcetlpi 

fen^yiki ftteriJit'M i csrarcra ^ x cjtwloHffa «ltw, Pit^j tswlft 

X c^lwlcerlw fitedS-H «lt<FPT« 'fl|lM4>fi> X ^IFT Ml*1«l*H 

swn <im ^ i ^ x (jiuikwiuA ^ *nw ^ fotedJ-H «fw? *wmr ^ ^ 

CTBRIt ^M?K PRJ-Piww catFt ql$»hs ^t, ■qv»c'srl < si (carrier) fec*iw ^1W 
s*w i (PI face? q^H" *1?f IV'j; iqjjp<l\B|$i fen S3,*i 9 »m, 'olw il^P sc®i i) *^CT?T 

x ctftcwicertai 'm ^ wte 

fiww-h *llwR «|(W] fa®*«Wt *fmi 


(a) ^Vfr&l 

^ CTtPff <R fNc® *ltEI % 

Plfi> -vhlfl sl^wci^ ^ A 1H®I l "?R C55fl?r 
^T 'BjfflPR C5W ^ty[ C^tW iR 

<nwi sR® w^ittr caHta 

C5fc»f ^1$ w»l«« ?R PHwc'5-si 

«itwi *rp 1& Pi’iw^Q ^ «nw, w 

PT «Tt®T ^iftsr ^Sf 9 tT*fa 5 T <?«(.'» *ifcS ^itl t£TSt 

i\m sto wcr i *rc*tfw 

^T 9 |fa 1 il «Tt*T ^ cat^t 

•H*l *fN% < P<K.'o *f|E?T *Tf I 

M*l1*l ?lt«|fa c l'« 8|f^> 10 fPi 1 '8f*1C<P <J>HI<I 
5iR® rcv» of<it ^ftn i «w ^ ^*r *il31<iR 
OetPlsn 



fb(fl 12.09: ^fHnst f^j 

<Rt^ tf*tW (ishihara) 

C*tC^ PTS5t i tilf5 

C<J ▼St PI 

sR® ^3? <a^ltpf 21 
^wmilU oHw, ct^IIw ^ ««£$ 

Cff^ 74! 


^Q C^twt C^twt CW ^o ^J 4)Rl[)fd|-(^IUl^lHH PRW 

Rpih CBlC*fiT ^f®*T t*WZ5P& *i^> Glt^t ^HliT siR® *11 «i I *RIPRT 

l^fer cpIpI^ v»l®1w<i ^Qut cdn i 
























































^(w 


^b- 





: 12.10 to X' ftttl x CsMWlC'SrliJ 
«WW *lf (XX 1 ) am* wpQ 

(X'Y) Ito *HoHcmi ^r, 
f%“^t ^1^9 ^8?rt^ ^1«l^3 ^11^ i£|^<pa(: 


<mi (X'X'): ^1^ OT (XX'): 

C^T (X'Y): *<lMR<l> C^r (XY) = l: 1: 1: 1 


■sit 



X' 

X 

X' 

X'X' 

X'X 

Y 

X'Y 

XY 


^Tf 


(^) mmT (x'y) ^ 

■sit (xx) (*t) ^imt (x'y) <ims 

(X'X') (n)^r^t(XY) ^^1^ 'SJt (XX') 

(n) ^ ^t (xy) ^ ^j**r is (x'x 1 ) 


#31 12.10: C^-f5T?^5 'Sf^l (C*Jth : 
5Tt5f-3^Bi #50 

^J ^5T ’tO# 

TFTqjCT Ctf^TC^ l 


(Xm ^T, ^<F ^QTII? ^1?J OT WI 


(b) sbhMRiil 

«UI®TR7rfv|ilf <JW CSTtf^o m (5^ <mtl*m l lilt <mtFt 

wilt's ^ ^ i wi c^t# *i«*jMj'si?i c«t^t i iiit c^# ^c?r i 

^iiwc*t^ csm^ vpt nwfi^ wut i *mHt ^mt ?$, 

<?a?\ sif^w 7000 f 5 ^ siJMiy-iftai cm ta ww to ◄v^Viich sim cm^it 
I 4# 4#f «IC3SIWI>IH f&flro|v£jt|, ^mt 'G ^ teat 4 c**r mrn^ mf 

cat^t ^T ^t ' 3= f^©TC s T <mMW #piw £W*f *11* i voltwH 

mf 'oil'5l?i(.?i<i ' 5 Jt i IJ 3W ill C^tC 9 ! Tsm*5 ' > i*'sH st*Ji (TfsaM 

WClS Tim I 

Clifts <wwm ijcsfri^T to M%, a-ollRSPM P-csIIRvSPm i *?!jNwPmi ** 

c®ntt® <wwi« ^ # canto* to ^ «it#* ^twt, wr igfajff c®itft» <wM»m 

^*nto i ^ *rni?m tom wnm wm ijt *mi7m qjNwflmi <tn t Tim, 'sim# (a) 
*3Mnmto 4*? to (p) ^UHiwPiai i ^Mrpt ^jHiwPifli <mm^mt ^?r, w « chiRSPh 
t'sR^ ?jic<p f^v^r i^RJ^ i <iit s mw?r <mff fff^f-^ iiif*mt, rn^stmi, ft 5 ? 

« «ii^m ww? TTt^n (m#t <7fTit Tim i «fl4t«iM t^ft (p) ^iHiwPiai wt w 


•a 
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*Y 








































































*o*1r 






(p) cjjifivBPiH anffrr $vii*h ^>o ^ i ftist ^hiwPUiiw «iM7 y f%r , 'Q m i 

4 cm ^ c#r c^nt c^ic^q *tfon*r 

Sft « «flPUlMI%inl TOTS <?Nt m i 

ta?r anf^r ^csre *UMlc»ifltolM» (FHT ^r, ^JHlwPmi cw 4 <r 

^JHlWPUll 'Sfl^i sbMlCflftiill Wt® C^f Wmt « 'sit HfltWiI ^ csic^ 

vom ^1^ C^IC^ 5 C’tC?! **llC<P I <4 tJOC'KI t*PJ*lT c<Plc*ll l5*PT*f C^Htn *Tf I «M 

13 Rg>im ^Iw i 




wrofro 

t^R 

^ t^R 


*pi 

CmUtiJ TJ] 


iv* 

WwRiat 


oo 



srwwPrcn 
f*PJ 
PT1W1 TO 
<5TPfil ^ \gpt) 



m «iwa sw 


(>ihi<ri m?j 
m*m ^ wd 


ffear i 2 .ii: mr ^ 

“mm wiwfvst *f®ist sfara ^ram m mm jrp w\ i 






































?*F«t: 

tortt?f??t? tore? ww ?tt?? cto f 5 !^ ^ to ton siMt?f??t tot? 
^fi*® f*pn?t»*t? sm ^tfi>? ?$ 4 inM csic*r otic* i 

ffi^lt: 

^ttot^ ??? *Rr *t? ?® »to £?? ?%? ^Hiwflmn fsfwit wf 
^? i caiM MteflH. 1 * ^ ^ &?? cto ^? ?t, ?n?? ®t ?ffc? wc? to ■*tfto fife* 
®rc®t??#?m wi ^ toto^r?omtoto wmttto?^sjifw^ 
srfi? <at? « <afi? , ¥ c t OT*tt to *hbt i *bMiwfli«i c?t% 30 ?to? c#t to tot? 
*wi«hi ?f? 4?? wut 4to? ^ ?? 1 

12.4 R^'oi ^ 

Mwuviii *jf^to «cwr #?t? ?t®t tofr®, tot? to at* cto to 2tt%- 
toif^ to to tot? 'tot ^t-stwifto ??t$ tot *ra? to i to??? wi^cto « 
Hrr, < 3^t% ®t*tf??fto ®t«fk ^jft? ^nto ^jfa% c? tot? ?t %r, to cto 
* p itor^r ?tfcf? 1 tot tow>i, tor #?wto? ?c«t <f^?itoiw4 Hwi^ cs?? cto 

*ttsN? C$ 1 fto£lil^? <m Wto WrMlt*M (Xenophane) to? toto 8 N? 
<pvs«q>’J[(.«il #?Ht (fossil) 'oilR'to <pw«i 1 fsP) Slto ^»«i*i C? ^t?tto? 'to?? 'splRh'S'lk 
??, ^5 i<ro ?tot? ■gto ^Hct<A« «ik? *tf?to??dt^i 

lirH? Ff< wto to *tl*flto ^0#^r (Aristotle) 2l?H to? C? #?5tto? f?f%? 
#to to? to Gflf*t? #? to Gflf*t? #? Cto ^5 to CTt #?^c?t tot? < j?' 5 i|? 

cto ^*rf% to to' f?toct? (?t ^to%) ?twt ?to® to?to to ^<itto® to 
?tot? tot to^ 1 ?t*mto tos? tol^ toBr to wit? sttot to sttot? 
tot? ?fc?to5tc? tot #?? cto %? %? TstfS? #?t?? ^* 1 % 1 to 1 ? to 

?to? toJ f^T5? -^Q?f? ?f^t?G ^$?t? I 

toto l<t'88|Pi<P ^5SU-^' 5 ttS «iyilw, 2tt? to5 ?t?*t^ c^lfi> ?^? (to? ?t? f?f?^?) ^sttt? ^? 
C?W ^ i£)^ ^S''® ?Jl?-Pt® f^®t 1 ^ ^S < ^® ^lJt?-f^ RR»<t fc j 

to? to to ^sf? tot ?tG?t? to*t ?%f^® to to? ®totf 2tt^® ?? 1 to ^ f^t^ 
<\\lm fw cto ftot?? fto? ton ?*ft? to ?tt? to ^5 ^#? ?m cto c?t?? 

?? 1 ^?to c?? cto ?^?t? <5t^%r ? 5 ^? ?f|s^to TStot? wfK ?^C5? ®rtf?®t? 

to 1 to ??t? ?^to ?tfto 2ttm ®rtf?®f? ?? to^p??ifto^#?ft???s?m 


*o)1r 







































































































'Q Rr©R 




*lRR'©t*1<l WT RaRRS ^RgRtf©? ^CUCS,1 

R®R *lj^I*i'®<i f&*«i'oh*ii <£R? *tftRt-RffaR *R allows ^RR Rwt?. R ®tR 

R3TC5 I RtftR RU ‘Evolveri’ fflW fan© 5 ? «i $W3W 4R 

PtolRi ^NTS" (T'RR?' (Herbert Spencer) sRsf $,t»lPi'S‘*H RRfi> <w<rR <pm*i i ' 3 T S T?T 
RR^sf, (R *fa,Rf%R &«iRi *tf3R©^tRR (RlRt ^rr©? ftR2tf*R >iR C«f^'Stt^r 
vSqvs'os RjR StWtt^ R RW*i R '©il'»<u1« R $c'»lPi\S*H R»T i 

W R<1'©*1 ^R R5RJ *jR ’iFsc© <iu 5 R, *lRi(.<ic*R '©Ic.*i<P W <sj^s *ii5c,'s C^T^ft I 

Rt$ RR fatfw* RRFt Rfi>R #R ^ tats RBI'S %RRRt RTC5 I C»lfeH>M 

CR5fR*t RfRR (RWRRffiR RiR Rfe '©i*q<pR t^Bi^tRR3ff© ^rrr 

rrfi i rtc®^ 4*R 1rr©r R tyjeiPflHw* %?r ^ulPiw^i Rwi 

<RQR ^ (<4Rfi> Plftro fSR (DRlf^lM RRtf© RCR '©' ? R <R^ f®t*in>^ 1%^ 1%^ 1*|R> RR 
'©l)lPl«1 Rlt ^?I) I <Plfa-Rifr (1989) SIRS RRfRR '©lilies, R<1'©«1 £|R*I| <RR> 

giro Wft m\*m <sr fo?R RtRRifl wrf¥i ISmuiPm *ift<i's*i \ 


*Rt RR •^* V T<1<1C,*1<1 RR^> R(.*I<1 »M , jQ,® , ll fstM f^H?! <PC3 '©R t£J<pfD '®|p|«p| <P<ll ^C«ll, C<HI(.*1 
<RR fstc*in c<pH v ©wlPi«i RR^jPU <pm '©iIcr c^Hj'Q ftRR RR i CR*t R 5 ^ <15*1 *|R 
*RR©) c<plWl SlRFIR ?R«T Rt*R RC^ RRR CRR '©olPi«i RR 

RH^, (RfifottRRRR'SRItiRR’Ria^ Si'src.ni'Si f^R^ft lp|R RR Rfw RR RR ^ 2RRf 

^>r*R stra cTOT %rr (?m «ijiPit*M *rf^r®R 

R«Tt im, RfcR ^ 


12.4.1 ^HW4 'fillR'oN 

‘'3^1%® Ito (R ^*Hc<P '51^R <I^ICM SR%© I 

#^?R ^*1% OT ^RC5R iffifcs ^R%r, 4 C^tRt 1w (R^ I 4 

Rvssl^^l CT C3C*tt^*T, (R^C®rf iiR^5f: £f«R\s ( 'Srfwt^ «tR&q>h (R^f ^ 'Q '©l*1)1*1) 

T5<m *1HR<J»V| ^;cR -5JR ^TOR 7RC5R <11% <«|Rw *RFR 

R^C5R ‘RtR^© 4 ! «lRt '©l(.1<P ^R®T 4<PC<Pl^ ^R R^RlR I 

‘ ! 3R%® #5tW ^ <R »H<.<P RwR^i^vs '©i^R >ilW51: SIR 260 (R 5 # 

^tRfR RR5^R Stp <lRRC«t feR, ^jlCVIlRtll, >lH5pl^vb «W RW, 

ll'RUalt'Stl ^ ^RR V5|^-'©|'S||^V!J ?1]R %f; voif^ceti ’UR %T RI '©1^ RtlSRf’lR^ 
i Wf R^5f®^R ’R’RMR R/v© i£|R ^®RR©^ Wf 'Q '©il^ow^ 




































































































##53fa 





#ar 12.12: ^ ’•M-SP'tNUl '*ra> ^ 'SffiJa’T C^'QTTP^ l 

£t^1W C^t f^S ^ 'SIJlVIl^Wl 4^5 i)^jv5 ^*|1T TO | 

■UHMGRtfc lilt *tfhn TO STOW TO WS I *IET '6Ul»ll$Ml iw ftvSQ*l> 

t£)f^5 faPivo ^Tinr f^gffp'G'tSflfT^ Wja ^ ^ I RvSljP'QCSJlt^T ^$Flt ^T facW'Tfl 

£tf^‘ s> f- 9 tfera' (replication) ^Wf 'oi's?«i <pc?i i£)^\ '^l<iC r i'fi ^r5T?I i < $fs|ffa 

4<R TO qHUll^TO #^5R ^*t%T TO Hl»lHlR* ^r I * 

-1 

o 

*y 





































#RR R?*fflf^ 'Q fiw 


*3v© 

RRRf <P?ll RR, C2flfi>R ^R? ftvSljp<P i£)p|\!s -uplift ^R> RR ftvSlip'QZSflfijR I ^ PlSIip'OtSflfijR 
CRCR^^fijRR C2|lci3l'»l^<ih 4R? ^©t CRR* RR '©l$<ih i '©fcsh 4RR 4R 5 i>T T WRt four*! 
R*CR, Rf #R 4R° 'srcvtofi RtlR# ^5R*Rf i 

<4R*R v5vs<) rr <ul<p(.i3fiii)l <4R? ^fR'Q RtR RR C£ftd>tfl5flRt i <ul<pci3R?ik faSljiHiH 
^ £^R>3, '©ftt (iicioc.^ ^HfR (R>tR RRt RR i RR C£||L)IC'srl<j|cn^ (TOR CRRt C^t«T ^RfSft© 
Pl^GMlW I #RRtR RCRt CsMRlf*H, WT 4R*to RRR RTRJ R?»|R 

^ 118 <i 3,c®il, (.'©>((*) R°t3fRR SW© (by product) Rvim 'sifeicsw ^R> ^c® ^ R*RR i 

®rr rri® #rrr r*rjt c*fc© rffr i %r wn 4r*r fit crr <i^<m^1 

#R I iRRRR 4<pftc<p ^§1%R 'Q 2ft%—<jfT> RtRtR #RR «|R><u 1« Rt R<1V©*1^RCRt I 

^l<u.*is ^§vgR ^©Rt sW?if*i<p fRR®iRR ^5fRQ R^lRJ RJtRJt ^5ft^ ®£R %*fcR 
RJtRjtf^ 4RR RR% l<W*lFte>elt4 R^lfw siRcfcRtRj i iRR^sR Rf®RTR RRRtRRtR Rift RT, 

^sprrj Rtfi>R RHt-smra rd> ~m far©??, 12.12 to ®ra rtrrt wf 
rw 

12.4.2 vb|«fc$*HlH ^t VbHvB^W* WRtW 

Ht^t Rffc flwfit RlRR vbR^H ##5RR ^oRT RRSf iRSRiRR ^RltR 4R# fc?tfRR5 
fi>*®lRlRlR <pw*i 1 R'sal^l 'RefJT vuhv5^«i (Charles Robert Darwin, 1809-1882) 
^SRJtCSR 4|I*I«R RRCR RFJJSiR't RRRRI 2MR© RRlRftCR ^5Rto RMRJtFtlR 

Rltawiw t^fR ^ wi? ^§r 4R* snPifPRr to?RR fcPHSr crcr Rm»fR Riif$ 

RR 4R^ R*^fh© WlJR Folic's 1837 tsT^tW ^SRJlC® £F©flR^©CRR 2fR 20 R^ RR 1859 
^T^tRf ‘2 |I^F©<p Mltx/is RRt SfWtf^R ^vgR’ (Origin of Species by Means of Natural 
Selection) RtR t£)<pfo R^R Rfa R^®RRf& 2Rt*t <pw*h i ^5R^RR '©'glu R<i'®*i '©^ 

RtR 2Rto ^3 1%fR 2i^©R^ iRRtoR ^TltoR^ RRI 4 ^RJtRR ^RRf5RR ^Rt 
^sf'^R (RRf| CR feR fRR^sR CR £t^s^ Rt5 ^©t RRR CRR^ fwt^Rt WRC^R I 

^R^RR RR5RJ %, ^R fRRtoR RRRR %RR *tfT*© R^RR ^R^lfRR 5 ^©Rj-SfRRRR 
F»Fq(.'© (RR 5 !^ 2|%RR (mechanism) RRRt 2ff^f RRf Rt, fRR^stRR RR^fR iRRR RJtRjt RR^© 
RRCRI i^R iRRtoR RRRR %RR 2|lf F®«> Pl^lMW toR R*GT ^TR« iR^R RRRRfRRS 
fwf^t, '©ihwpvjj 'QRRRR (Alfred Russel Wallace, 1823-1913), ^R 5 ^ RRCR 
Ri^R^RR \®^ 2j e lRR RSCRR i \®^R fqR>?| RRRW ^R C8CR ^SR^CRR 

Rt^^s^^ifR^ gRtoi 


^pfr-vw, ^Rf^sK- w-io^r cstR 
































































































^^5 TO0*t ■Wjtf'll: 

(a) TOto TO* 'KH&fz TO^tw to, TOto TO ^?"00f to 0 #w ^ito® 

000J i TO TO Wt0to TO? TOto To #W ^0f *f0 i TO0 

^rfror »n* cro tost srm 730,0000 %? wtto 1 730,000 %r cro 730,000 ^rfrot 

’tftTO ''5PH ^GTIt ^18<1 I TOfo ■ft ^Uf5R ^0 gjstll ^O© 2f0 3 C<P0 %5f *ffa5 I v»|<i\S<§.C*10 
■TO, TO> OSffiSt (TO 5 tgvg^a TO«T ^10 (TO «HTOf 750 ^TO ^tfTO To TO 5 C^I0 
TO$*T0i 

(b) TO^S *f0i « ^ftTOf0: WTO %ttTO » #W TO«tH TO? *I0 jTOto 

(c) TOstfTO ’’RTO: #W Wl0to « TOto TO 1? 0m TO? Wi « 

wro ftlro «frw #ro TO griroTOror to to i 

4 TOW *R«HTO ‘^0©^ TOJ ^stm’ TO TOf^© TOTO I TO TOTO CT #TO 

1ro0 < tTO 4^ <poo® to i <?TOrt to^: 

(i) 'q|‘ws«MR>o* ^f?at0 (interspecific struggle): '5il^ k H^t TOt '^TTTT ^0TO®t 

m, wto to tow m \ wm, ^ to 4^ to m- 0to© 

(l'stR < p ^TO£®0 0fo*( slstlftso '5ic*o , TO- , <ftw •*i*i > 1c < l0 TO0 0^?r ^0i*t?st0 ’fas 'S& i 

(ii) ^S'SSletlRxp TOtfa (intraspecific struggle): TO 5 ^ sMlro Rfoq TO^IJW 

^tJ TO? 4<P<§. TOfaTO TO??I0 TOTO 7 FP0 7 I? 1 *IJt ^0f C’tE?! TOt PicstWO 

(TO WTO SlfTOlf^st ^TO; 05TO TO W OT TO0 %0 ^faStft 8H% 

<?fa5 C’leT ’TO TO? TOTOT 0fTO WTO TOT PfoflKlft ITOfW TO0 TO^ffST 
^0 <pco i W®T £ft%’(c s il <j4*i sil^cno sifvs^v© <pco sttrow <pco i <pc°i ■j4*i 
00f0TO TO0 TOTO Wt ’fas i 

(iii) HfiwHu TO*! 'TO-sJtsr (struggle with environment): TOT, TO, TO-^^T, 

TOro, ^troro, *raw grf^ro *i0wr #w TOtfTO #toto 

<wkv© I ^s?t? #TO> TO '©iP«'9 TOfa ?tTO TOJ £|0fTO© 4^ Sil^©^®! ’iflW't? 

TOt ^stm i <?i srrf’TO 4^ ’ifkro to «itro© to, wt TO to 
^m 0^^® to to 1 TO^iro^r to to ct to? to to0w cto^t TO 

Sfa® 'Q ^TO’ftCTO TO 0^® "TO C^tC^ 1 

(d) 8tTO*t ^t TOcTO TOTO^T: TO0 TO^W TO, ’J0ffa© ^0 ^0 TOFI0 TOTO 

*151(.*1<1 TO 01 'TO TOI^ 4CIO "SfaP 0^ *Tt 0^ ’ft^iN 5 ! ^llco» I ^0 •jpo '5J£*1J C 5 ! ^ 






















































































’tT$fa 5 J WIT ^rT?r, 'sl(. , 9 sRsp (variety) ^t ’iFi^Fa (mutation) <k.®i I y oi^ e i SR^R ^rf*»CP 
©Mil SfN'HvSjlM i5<pfS ©[Rm* <pw i 

(e) sllffa* FKlM: vbH®$H '©Sp ^ £(%TOfi> »HCI>ttl <Rf*t ® <£< i , '©l^«1 (Rt 

'©lfTOl®HVM4) sRnR '©MIOR Wt stfTOtf*T©R C#f ^iT’t-^rr 05W 

to, <*$ siliRTO si \ffo+ IMrt tot r ^f*r sRrH ^#© #c<rat sifter ^t 

5C*I '5«'lll^«'H»'®lM C.<ll“l ' 3 T^^tJt woo ^llc<P 5TO TO’lfc'Bfit TO I 'Sf’Rf^W, 

Slt^T #R?it suffer •iRwrtH TO «TM TO ^t l TOT Iter fTO 

'3|<l«3^s p I 

vbHvB$CH<l Wlti ^TO •rfTOP’t OT #tfi> *IW fro© TO, ^©tC4 “CTWT 

^iHjr TO rto tot to tot p, ctw *iTOcr srtTOif»N?r wf to TO 

SltTOi 

(f) stwtTO cw 2fT% « ^TO?r toi TO 6 ! wit RR, si^ffc 

TO?r Fmim to ps TO?r *#r to i ^fpteFw siroR^ si# 4 <r <iTO?*t?r 
TO RtftCW "SitTO iTO TO 4<R TOlTOS pRR «Pf TO TOTOfit 4TO TO I 

^ 32 f (TO?T TO'faTOR TOTJ stTO^Tt TOT I ^ TOTOWt TOT TOR 

sitor c#i top, si^fe tort to^ Prim to' i ifiTO to 

TO^s 4^ 'TO' si^f% si# 'Q ^Tp £iwtf% 4CR I 

^©tot TO*MP©fi<i, wh'O'gRi G5lf*lfTOR •rp' sTsriTO ^»if%?r t^ro TO'RfoPwiI 

TOTOR P° TO®^ TOP f®fTO© TOR, Fo-ifS fp PlTO ^Tp SfWtfP TO ’TO: 



•o 


fpSl 12 . 13 : 1 jfi> #W?T TOtJ £|fTOn#TO i ^T^Sf fttR *ifTOC“R TOif *IH ’^T'QTIt^© 
TO# TOT w®f RfTOR C#t CTO TO 5 C^ ^ TOR PJ %TO pTSEP TO RCTO. 

4^? TO# fifcp Ftcto i 










































































































(a) "^T £|'Stlf'o*i 3,C<J (isolation) ^rf'STTfa' ^0=1 

(b) (hybridization) Wi 

(c) ^Ts^3t?pr aetifec® <?m R'oierw^i w *ii>hh»w c $iot (astcsrfcsffa *r*bt 

(Polyploidy) Wf I «£RT Wf *lR>Ml«rt ^6w «*R* Srtftw R4ibWH 

'i'j'l S|'stll'b<i »|R> 3,C<11 

SMIL'S fi>c^ R-q'stin 

^itnjcsr smti^s vSv#4<mm w«it ^ir?r siwiffc ^iw?r *titf ^ftr i 
tow *ftwi»iwii w^rt *n?r i <m <?iw *mm *m w erofefli* to 
^st w c^f»r, ot R^vsom wto w «f*i fin tto <muo *ttw i ot *ito*t, 
'G sfiRR)^ ^hncss RWci w w wf*t *IM ^Tito© *ffaw, 2)«riR>fi> 
sIPFWi R^W* t«f m slftilltt CTO (adaptation) 

i 

R^ w ^ c^tw ^5, vst ^ i ^tw^mtw R^r ^tor 

ws i «flfl»« fwsbw -^o^om sim \ R^®w?r wnwt ew*t *tf*s 

iwr ’tm *rt#r i #wk *pto «ii>iicfni ?m, R^w ^t 

^ VW "5W *tv5W I 



2 . ? 


3. <3>lcailG®rtot<P C#5 fsf% ^»It ^ C^T? 

4. 

5. «bHi«flmi #1 ^rm? 
































































'Q Iwi 





[?)l Sfl 

1. DNA #5tW ^ ^fat WI 



<^Wl^ si*f 


i. $®*iPm *it«^t *mr? 

f® (£)^r 4 < * 0 * (fl«T 4 

«t. %5T ^T. OTW^T 


2. ^ t*H «4-ffa «(tt^— 

i. ul^Mler ’■flfclt 

ii. «iteN <mwi> 

iii. HfcuJIOBM*lfi»fc C^f 

to? 

i *f. i 'Q ii 

*t. ii 'Q iii ' S T. i, ii 'S iii 


*N^'51 fi>wm 'biIcfiIct 3 « 4 sfcsfa *ft« 



3. W*fcv x c^lwlceflcw^ ^^tJt ^rfi> «ttw? 

46fi> < 44fi> 

«t. 23^ 22^ 



























4. vS^Ht4>4 A^BCs C®1=T CsplWlCSflU ^tC^? 

~Q. X XY X XX 

*t. Y XX V. Y XY 


^SR%T2f^ 

1. Pill's ^fW i 4»«uh*®h *wu?, i ^5 -vulfi; Gr^lffo ^4^ "sre^t 

<*RS C^|T> <P«ull»* Jj®T, *ttE?Rr ^ W5t flHC® ^tW5[ '*TC^t I 

4*1jl»1*®h ^QTItE® C’T®fafta$ 9 fa^§ta e t^Cl 4|tC5(f C*T erllt'o 

*ltcsr ^■'oltis Ph >jjPh c 5 ^ i 

"®. ^s;*t ? lR>Rul ? 

< ^TC® #t f4f|?l? 

«t. PUpICVbH 5i^M CTO ■“llffe fosM* <pm ^UI ^ I 

^r. P«pic'®^i •*£■'»< ?m$\ y °ic<ni®<p wi? f^csfa e t ^?r i 

2. CTl^BT Cl5plR>*tC^ <£&$ WlMC*1 C®P»fc® (M C*T 4lfal*14 C»IW R®|l*l4 

<?111 ^C.«* I OT C*ft®T, ^QTlt Rw|<.«H <o||4»l« f f«i( I 

to wirt, w 9 t%^*t R^lc«m c^ t^ar i 4 ®tMo» 

®m ®fc® far^T « qftalliM ^Mc¥ M CfR i 

c^rt^m ^t? 

«t. t*iic*vni <ft*it sifityonfo ^jnjt ^ i 

^T. 'S‘*tHg^ > 3 Sf^T 5 ? 2fT^k<p <)Pr p'alii 9 ll^c<ic‘‘t C^C® (WiTTf 'sw *ioc<i— 

Rcsf^t <p*i i 









































ncgw 'sfsafei 





#^St >1<lfo% tat < #W*f *fos ?$ I ^twt, <JF©K 
^K5-^Rj, '5J0, *ftft CWT (£R# #^T '©R3> CT #Wt^, «HW, 

^fir sfsfa's If ’’fsrt^T i ^©m ■#^T<t?ic e t? RR>*i *t<fc?r <tpr 

*lwf CTT, CT^Tf ^R*Bt *|QmC*I ^RTlWlft ^RJ 8fo5fa CWTI 

#Wttf© ^0pM**T f%S3t *llnj<erh f^T, %5T etta* «|P©(.^ 





























^b-o 


t> 


4$wi?r 


^I^VOTSI ^jHjt <P3(.VO 


^vscsra - 



^ va||iDgJ1»p^ Resist <P^C^» *ll3<1 I 


'Q ^llujeth ^it^ljt <mc^> *lt?l?i 

<l|A 5 >\S(,Tjq "* 1 ^ gf^f^ 'Q v $ e 1 *'ll ^POC.'O I 

^fw C»1C'»C®WI ^t*P lt t^ ^®PTf <P3W> I 

'*1% fairlto?r *rwt ^jt^lit ^c's *lh<i i 

?fN^s ■*!% f^t?lf^5?r 8|^K ^jNJt ^sc's i 

#tf#asj ^ ^ut *\m \ 

^l^vgvacTjq^ ^RtafbWU* I 

*fec.' t t<r n oI<mNj 3**H*i RRjsi @f)w3 ’ 5 IC*0' PHfipsil 'Q ^5rhoof^5?i^5p5t ^jMjT ^c's 

^ft?R‘l 

*lRi(.<H *raw«r i 

<r¥tn Row *h?k i 

PHlfta *ftw, RCiller ^ ’ifeiF'fa w Wip 

^pp|¥ f^f?r^?^s *tra? i 

*fW5 ^QWf R'fa <psc'© *rt?R i 

^|->v§vsc«| lt l%^ gfafc, ^IflljRt^T, *ll'lJ'SrlC 6 1<l SMKfbiSI <P*W> ^ I 

*if^£*t?r «t*PTNJ lWt?r ^voMH WrK *H?R ^ <£|<t 

^00^*1 ^ I 


















































13.1 (Ecosystem) 

<3®% *r to, ws 'Q c#® w«rr- to^ ^initm *tto*t i to 

«tv»«pR (^s vskn^ % ,p tn ? ft 5 T R?5R ^W ^5R to»T 'oiFato'® ^W <*R5 tol *RNf 

tow ^r *R towwt to to <r ?r $*irr ^trr ws toww$ ftow 

CPf?T I ?RSt ^[ WW to*T ^-'oi'Sil^vsi <£RS to <RW *flft ^f?SR "^^W •>il(.«ll<P'>lvt5R c t 

stf$m ^®rr £t*rR to ^tototo (*tot) ft®% w ^srftoR wm wi ^ ^ 
£|# ftow tosRW?r RR <|v®$^ ^Sjf^ffSR £kto«1, to ^to R5 W( ^5ftW 
^ >>ll<.«'ll<P'>lSJSR c f £|1tRf WW> I ^RR-'SPRTgf t£|^ lj| SRW?' \S|\3H$ "510 R *ftft WW f%^ 

«ito «m to tow w rw i srr%rt ww $1 wr ton w*t <rw to i 

ton *toR ntstot stt%t ^tret# nr torn ^sn nrctot strtoR to tow w 
rwi to*r stt% to *wtf toww$ to nR i tot?r ^rt <r ^§n to srr% wn 
toiRR tow toR tor m i toRn Rtto rw mtotonn to 

^<3#n i (<i«iw sttfto ’tfnwto wu sttfto ws «itw i 

sftfto 4 <r gfr% <<$ ^ *Rwn #wn tor spb totfn w w*i% to 

< 5 ^ toM-sRR ns, ^®tw n*rt nn fntoRt, to^ >3 *rw?t fntoRR tosgto¥ to, 

<3®% 4*P1R WWlWl to*$ ~sm. 4\*$s>H (Ecosystem) i <ll^« vf><£&?r 

<nsR wtwt 4 <m>w wwra, w*itw ws, to ^*iM4i2) ^pr totR to 
r5*R ton%r to^ £ft% tow^w ^rftowt tow ot'qttrt w»u ^ww 

<*m %*hriprt rwt ^fRr«f ^ms^pto toiPr i tow’twi ^ ^ 

stf$m ftm to tow to, to 'q sfwm^n 

13.1.1 ^I'^'oww ^Hlnh'n^. 

■to ^py^ra, towwt? ws »tto c#® tow^f fto^; wlwl ^*ftw^ <ii^v©«i to to i 

ifi^ fv®*ifi> £f*fpr ^totw?' ^ww ^i^Rf , oic.*i < p i ww?' cto wfs T&toPT 

^WT^Tf >W(MM Mwn i 

(a) ^5 ^llh (Nonliving matters) 

towWt?T W5 *PtNto^ T to' ^tow? ®r»D ^PP^fR tot®f <PW, ’fiW 'SRI y oiIsu,«t*i WRtH 
W*t tl]0 «>is<to ^W i ^P^®WR R^«T W5 ^hh(.<P toR ^tow 


Tpft-v&b, 'SHR'toH- j»^r-io^r cs)1*t 





















































































TTt?I l 

(i) 'oilers (inorganic matters): ’lift, 'Q »ilf!5(.'© '©i<iP<Fs *PtPif C*PR 

■'Wf c<plwl c^t^ 5 'oilwR, ^ v5vs(.<i5i ^iRiwi H®r, 

^itSR I CTO, *JMPU||>I, *M*m, C%, «lfa|WM, Wl^-'i|^|l^vb 

^©Jtf*h 

(ii) £®?<j (Organic matters): 'Sl'31 ^1 ’PtPtf ^©cir CSlCT 5 

cro ws ^5 ^i^scsr ctw i «ntp»iT ft^rm to 

i f^nro §*hto?t w to, «<rc* £tt% cro, l^j, *r*r 

^©jlft i &st^ vSlvscns ^rj c^f*i <3]R5^?r i ^ ^ptto <3f*iTOr teR' ^ f^o ^?n ^ 
£Tt%Q RfcviMs^ 'S0 C#f TO i 

(b) C'»|'fi ^llh (Physical components) 

*tf^rc*r Jj<iwit4n ‘ p if^srt e t, ^ps tor <s if^ir c f, m 

^ *nfar fe) ^ ^ 

hmmw 4?r ^*fRR to «to& ^ cror wjto to^qttt « 

VWlfl >ro$ to CTOt <H^«M C#5 I 

(c) ^)5«t $Hlnh (Living components) 

$k*«i <n*$\©ttw %*n*fi=r i 4?n^ tor tosr ^tto ♦ifswcr tot i 

*lfTO*R #^Sf 2f**PF© Sffl*- ^‘ ? flW ) *ttW « Rcill'Sr<l> i 

(i) (producer): ^I^S? ^fc?rfC3R ^*tf*sll'©c'© ‘ilTO (?fC^ <p|4*i Wf|-W$[T^5 
«W ^fl> C«tW <#T TO TOlTOISPJ't 2t%nm TOR 2TO *IRJ 

C*trot) ftaf% TO i 4 ^TO $*W© %TO fcfof TOt To I ^ TOlTOISPtf 

^C^ ^Rs>TOR ^IPR fitt^RT, ^ttW ^C®lt ^T^S? v5ftstg>«i I ^ItW Slwjc«ll<.<P ^iRJ 
■^fln ^®lt ^ ^C'»l'^1 (Autotroph) i ^1^*1 ^shl PiC'sr^ ^HN Imc'swR <p^c v ® ^ItC^, ^SRJ 

cron #c^ ^ wu fro ^ i 

(ii) ^lw (Consumer): cult'll slt^ ^lQc<ic*1^ 'SrS c?tW ^c'© ‘ ! 1tC^ 

i , TOJ^ 'SRI 2tW ^t TOT^TO' v5fsci« i ^ 4TO ^ ^ 

<1^®!# i C*PR 2tT% ^RP# <TO> «W 'TO, '©lci«c<P ^®TT ^«tC®t# 2lt% 
(herbivorous) i RPl Si^Pl <29f®ta ! *ltW i ^1 '^f^t, ’tf, R'©j|Pt 

8Wr <21% i 


o$tr 














































































(?PtR Sf# S|#ffi? ^ %TO Sf^t 'TO' valets R®Tf ^ <#*f *ltW Rf R'oR <2% 

•«nw i 4 <?t «£w s m^ to# si# i Rjt®, ftm, rn t^J# <21% *itw i 

C<M<l St# C*fM ,? ftWW3' OTO <lct> 'sRI'S ^rts?tt# St# (carnivorous) i <4 (.13 R®tT ^Tf?T 

(21% rt ctot cror cto TOfe *nw i *iw, ^r, <im t^#i i£it (21% *itw i 4 Rsfi> 

%*tR (21%' , *ltW #^s S|#?r (.&(.-$! St#^ "Sfiv^T 'siN'smI CHIC'S (Rfi*f ^t^r <K3 i CT^T: 

R^R 5 , x t^*T, %H, 3 .lwi«il R'SilRt i *Tf5f GffllTf TO<*$, 'i>il<i'sf r (l' 5 <P RT *JKS^ (scavenger) i 

rto 4Rt Rt 'fliMiafHi cro %m *i%pt<r to i ^csp*it, rtot rtot ◄i^w 
iTO s# CPNt RtR, RtRt 4 R*lt tosf *TOR RtW %TO ^fwt TO i CW: - 5 i% 
^ e 1c'»l^1 'RtvR# (omnivorous) i 



% 13.01: 4\*yol*K (^s <TOR) 


(iii) Rw)|e»R> (Decomposer): RJt^cS%t, ^l<P t'®!# «iR>^J 9 #R Rt W3#R SIvsi i4R° 
stt% W Wf 4R* fsm CTO* TOR' RtRJ sm TO (W %TO i*P!R R^tt R Wife's 
to Rtfs rt *n% to to rir i to toit to ^tor *tw ^trir ^ 

tow st^t R>Rt W^R i Xslt 4t R®tf‘SRfewRt *1 RrvoR> I 















































































*br8 




13.2 ^I^vstsj (Ecosystem of a pond) 

*w^fc»fir cto ^it w w^u >mu>« ^ ^ i 

*q>i<q|->l<;vs 'G ws RR^ 'oIotMm C^M * *IT?I i Wv5 ^ < 1W 7 T^M 

R%* sm^ < 3 Ri «lt®K <W< *ltft, ^ 4 iMl<t>, ^#T V 5 l^-«ran^ 5 , 
wrw ^sjitwi ?rifa to ^*ttw, sm *itw, Rffa *5^ 

*ltW *ltW W5T totw I 









"^ocfiji *rm<F 

(^jihs^o 
*? r srtw 


vs5T "VsCsM 


<pRc'Cf 31 \ < ^'G*i 


f&ar 13.02: 4^15 ^p^aj 

(a) T&VttW: ^“'ITW ^.cc^. ^ItEeTl^rsiSW^tft RRsf) £R»H t*KR 'Q W^I'SR ^llR^ 'St'S'a i 

*flfro «I^M ^5 'iRcns fpts^^T ^r I tpl^lgd?^ 5 ? ?|JK^TmT ^Sf ^®!W 

'S «HJHJ'SfpfW ^Pt ^llC s ll<M°tSW £|R>?jl*J I ^ I 


*o*}r 


































































(b) *'ocm *Tl*Tt '»l J i»ih C*tW, "SP^ 'oiR>^ 2 )t%, ^Sftt?*! 5 ^ 

’^ 5 t '8 <p|v©«ll 'Sft^Q SOT ^W<l , *ttW I '»h»lH ’f® Sff^^^S&K^TTOTl 4 

%BRit to sx*$s to?© to ^rt, ^©R ^’PtTO* W=t TO CTO TOI 

(c) R'®)« *'©«* *itw: c^fs m., *F©«t, ^s R'SR ’to?' 1to 

to si*?® to?© to to to %ro w to?© to i to 

sm *ro* tojto to Rww TOf to i 

(d) ^©to *'©«* ,J ttW: <?PR' *ltTO C^fij "TO, f^?f^ ^®j|R ’llww 'TO^ 

'©Ions ^©t?T ^wti *ltTO TOT i C*TM, wlnH, 0»i5f% ^5 ^ TO ^sjlf^ 

^stTOTOfofr tofi 

(e) R«lle? 4 : *ltfTO© ^ ^iTO « <Jl«kiJftlll ^©#% Rww TOT to i 4W<T 

Rciii'St^ tot i *£Rit TO??® «wr ^r TO?r tott tort toj tottoi to #fro ^r 
firtte « to *fror >iito ■to' i wr <imis ^tott% &ro 'Q 'oit®t<i 

<ii>iiiifTO wf ^pram ^ i 4 to fronts© ^rtroiwt tort ^jjtrrt ^*ttw <21% 

<u<irI<i tot 1 

13.3 *HnjPto®i ^t ^lnrJH®T (Food chain) 

^*TtTO Rc^w ^Sf 'Stvs'i (,<jc.<pIc«iI 'stR ^Hih’Jwk 'TOIJ TOs fiM^T <plc.'st 

•tot 1 toi tot fcsft ^rt <p^c«i ^ e k«i# sft^t ito wsHfit *tc® tot cro 1 

w mu ■*# ^*ttto ctof to ftf% 5 T *©c?rt toto?t toj TOf^© ^r, ^®ro <?R 

TOTO TO TO TOjfi<M TOJ^r mti I 

^nror %ro m ?Tf 5 t ^ 1 i srm% <?r cro 

^lu> 1 ^jte ^ , *ft^ Rww <pw, ^rr*f <tR ^jrsct 5 f^R?r i *fRi 1 <iR 

to ~m **, to c^ ^ c^*r ^5 ^rm ^w 

c’Rm ir ^im to 1 www *iii#i<Mlk<j> fro^ tot to c^Nt 

TO: 

^fl^l -► *pR? -► -► ^IH -► * 3 ^tH 




^<ltw sj«^pro^ , «ltw fiUpcra’itw 
















































































ffiro toto TO^srer TOrf*t^r toto to© *nori cwr f*tro#% TOrf*^, 

*!?[#% ^luPi^ ^©#% ^in)Pi<p«n i 

(a) Pl+ldtiffl *HH(Pl4*1 (Predator food chain): CT *IHuPl*M W *5CTO TO^F 

tou>«i tof to* #w $toto toctoi to<r *toto sftwtM tom to?t to, 

csj^pf Pi<p«u<p to f*mro#ft TOjto®i i xs*to?r *lluto«ifi> TO*fi> f*tTO#% 
*lluto«i i 

(b) TO#t% *lltJto«l (Parasitic food chain): TO#ft fcfof « slt% *>ltoT**t CTO 
tocm CTOI ^5 va||<MW<| CTO<KH$. CTOF TOJSfTO'TOn CTOmT C^t CTO TO# *H4?l3Ul 

'0|lw<p TOtTO *$*'©« TO#ft TO TOTO TO I 4 CTO5 TOjtoc«lS SfTO 

TO1 TOTO ^5f fcfaf »H-'Q TOtf© *HBT i PICTO to*# TOF, CTOT: 

-► TOtt -► C^^TOi 

TOTOfCTO ^ CTOTOlft # 4 to' 'spit to C# CTO> <3# TOIf 'It, 
toj TO *tot topJcTO fa<plc “1 TOs? *ITTO i 

(c) *H*oPte®i (Saprophytic food chain): ^©w^. C^lCT 5 ^TOfl C^lCTl 

top^t tar^tfw toj*©m 1 w® to, w w^t to«io<F tot to fs#ft tot to*r i 

CTOT: 


-► cron 

TOl ^U, ^Nto*!^ TO^< TO* 4 TOPTCT to*T TO^TOTO TO^il toltot ^t 

TOSo^Hwi WTOm fcsft l TO#ft 'Q ^5#ft ^luto®! TO TO#; TO’Pjff «ttW I 

TO*t 4 tot cron ^*ttw c# i # ^ro giro *iMto«i toto TO^Fito toto mro 

'st*y f*1 < pl*i'stl3] TOltotTO 2fTO TO ^t TO^tf#* *®w?i tom I*'toi*!) s i i ^TOt* TO^^sETSm 

*iMto«i to*ttro ^er vBf&uui TOrmroastTO siHmm toF#ro tom srf^fto i 


13.4 ^Iwh (Food web) 


^5rfTOf**t CTO3 CTOt TO, TOgTOm TO5f*lTOT 4# TO^ 5 fatoi ^TO C^© ’tM i 
^'©TO CTO TOTOf^ TO5f*tTO '3 < pQl'© TO?t Wt^TO 'TO^t ’I^T ftsft I ilW i 
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*Y 



























































































i 'Q 'S? 5 i'St ’|Rc<iC‘ r l?' '^Tt' ^fW i 

(ii «ft?'Q ' 59 f^ $,c< i 




cTO '5H^ 


<nw*rtf«r 


fSai 13.03: TOTOl 


Bwi cTO TO, ^,*Tlw TOv c^lfr TOw 1 j isI j iR TOj ■’wTO i 

L>C<T» TOl Rww Sj^ef <PM cTO TO* TO "TO vS'JJil^ I TO TO 'i'll TO C^fi> TO^ TO I 

to? *nft c^ to to* to 'stow to^ stwtfro to§ c^ wuwi cros *nnr i 

4TOT ’tfofij RR»HM <3*t 4UH>fii ^IMPlTOI fcaft I TOtCT CT ^N®lH fcoft 
Rfosi ‘il'^g'scttl *£T?r C5CTO SfR5«1 TOjeth fcaft I 

^iD^rlc.®! C5Jtfe *tfcfi> TOjPl^si TO?T TO I 

(a) £*tTOT—► C^tl> TO —► *Hfc i 

(b) fctTOT—► TSjSflT*^T—► TO TO —► TOf *ttf*i i 

(c) £*ITOr—► c^lfr TO —► to TO —► TOt *flft i 


■h 

■o 

o 

O' 


(d) (TOM—► '5j$Tf? < Pi3»( —► C^f5 TO —► TO TO —► TO? *tlf*f i 

(e) TOM—► ^gflwfcr —► cTO "TO. —► TOf *ttf*l i 



























*VV ##S5|5T 


TO fTO^T: 



ISar 13.04: ^ 



<^|^v©C«] *(R>8i^ (Nutrient flow in ecosystems): 

igfigFf 'OlftsM ^5 Sj^ef 'TO' *ll(.«'||<pJl«£8fa c f £|&illil £1^8 TOT I CT *PtJ fcaf?T 
TOT, ^BT TO f^Sf e)Ctll«rCH W TO, 'flMPHJls?f W>lt TO* i ^«fc5t# 

2tt% (£1^ ^ *ftfiwc 5 r TOt*it £rt% <*prt *rra i ^ 

£tT%t?T "5J1P Rwlet^^It <4^ *fPiJ %TO <imls TOT 'oifte^ <^0© 1*1 hols'® TOT 
*lf«M(*1 <M i ^fSi <iPR ^ TO TO ^ <£T?tm ^ £f^» 

<pcs TO i ^fiSijcsjs <31^ o^l^lw stalR^o ~$vm sj&slfwp ^(R52Rt^ TO I , *ll'iv , J's*lc«'is 
'5|t*0Csr 2RI3. sl J '5'®Cflqs ^<pfo 'ohj'o^ fof*t^5j i 


$o$1r 






































ftai 13.05: *f%S|<ltWfl fi>3J 


shj^sc«i 1l t%^ sfate (Energy flow in the ecosystem): 

mm»iwi si^wis -«i% -^r ^5 1 ^5 <*iw ct ’tf^rK ^tM ^ ^©m% <3®%© 

^ ^vbc.'Srivb 2% smis wi ^1 

*l?ra€t *tf'St'fl 2fT«Jf»i<P'»lw ^IsRls '©ilC«1l 'Q ^©M*^ sNsR«p ■*!% Ro»iw "sj^® 1 

RR>si *INf*1<K 5 'i?i 'srt^ocsr Sl^scn ^it ^TfT ^ '*1% RR>si *llnj j '©cs c*Ff^fa 1 c*fa *f*fa© 
fiuiietw* <mmhi wi *rfswc*t fw wtw 1 

^pt&srit sfr%r ^r<K sm *5^ *M 4 si ^qsr <w©t, 

«£rsiw -s^w fcvnfEfa si>ii*jRh> grow 
sH^lo© c^ff^jn 1 T sitv 3 Tr*Fr £ft% *jMI sf^Tsr • > '©css ^Iww^i straws) c^Tc?r slo>, '©ls!§. 

f^Stu •’'©ms , »ttw 1 £f^ ^ws ^Ttw c«lc^ shlsfts* "*!% tester ■^©css *IIig<ps 
^IH i-toR'© 1 ^^'»!« %©l?r *ltw wtw si*il*ift«» ^ ^ 'silkies ^©fa 
*lt^ C*ffsSJ* I #r *©C«Er -«rtw^ «It^8 v 5 bbv©s CTlCTt «ltW ^ afctf ^CsT, 
grfaRfm *t% *®brt ’iitw c*ffe?r 1 

^§j<t *i?r ^ #?Rr *t% sm aiQ^it c^fw *im 1 ^©*r i 2 r ^©w^ ^ v© si>iuiR«i» *t 1 % 
RmI®TC<PS <Hg®?S W( C«C 8 W 5 ^t ""if® ^I^ICS «»ll<IS ^iRcSC^f | ^RcSG*!^ 

W5 <F*p- TOff wti ^QTlt ^ ^ ^ 1 ? «fe«t ^ I »n^tw 

*IIui>gs>s 'sjt^ocsr sl'^ 5 '©c«i sii^Rxp »ift?r sfat^ t>«iG's 1 


^ ^luR^GSR ^'©^ '5T 5 ^T ^ I C«l^ ^®tc«t# 2ft% 

»sr-io^r ca|R 

























































































to&i ■* *# w ■»# wn ^i i Hft?r *rtw ^«tc«t# 

£ft^fa OiR C^tC^ CT ^R>i!3<ij Sj^®f <pw, Pic®t<i (.icr OT ^|]R> C*|TrI?i *Tt, 

R>§£| ^5 *l 9 c<ic*t ^ 'R?I i ^ CSfc^ «iIm<p <m*t 

f%^‘*t% <il^v©(.«iti ^rrw RiiWR vscsm <iIr«i K«T *im i 4 ^li)Pl<p(.«i *H'U J 'SC 3 S 
Wt W alt'll *It?f, *t%^ W ^T 'Rg I 

3 |to WWC*W TOJ : 

*||HJpH>t«1« £|to *5?^ C«TC55T ^T I OT %5IW ^*ttw, sm '*$m *ltW, f^I 
*i>M<l sftW ^ ^51^ AiC^'fl ’SltW 2lWJt<f>^ i£FF i£msfi> |fw (TO®T I 

sm ^t |fw mobm* 2 tf^% wi ^ c tc«t# , «ttw wtfk awr * 5 c?m , *ftw 
falter |fw c«i& 9 (,«wi sifato i <ii«n^ % - 5 ir?^t srr% ^iter <?rc«*r ^ ^ 

•rttaRT 2 ft% 'Wfa $fa* MOoM* Stfafifa? ^ l (TFtFTT ^nPi^wh ^■'ttw <jt 
?r#ra Ifw mo®m cslw ct *ifa ^r, *teprD sifafi> |fw mo®m ^fir 
wr w tow wto ■Jim i ct ^itw w ’tfartet * 11 % ^ csiw 

^w fa»k c«nc»c.»i * 4 pt ^sf Tjt?r 1 ^<1 jic^Ico ^fw c«io»c ,? i >£iw*l%?r <> lf^it c t 
^q ^ 1 ^jfir*^, m( 4 Imi ^i^ww c^t |fw wt>»w *# w& 
sft?r 10% to ^*tw?r iafw t^twi wito ~$us *ttc?r 1 ^ifa 90% (rcjiw ^Rwc-t 

■R¥ f% 5 ^t ^p|*q>\»|(.<i ' 0 |<U< 1 ^\S C*?tw TIt?I I 

Pl^lPlC^ : 

W# 5 ^ (?l Qi^|Qi<p ^bf*t ^ ^ 5 tW (pyramid) 

1 c^t |fw cww ^ «iwbt < 7 f« ■Jim 1 

siihjPi<i»c«i ^ *t% w \g ^ihi«(ow^ f^m * 1 % ^ 1 

^iPic'M >ho>w to $r*hw i *ift?r *t?re# ^ 

(^f*t 1 c« 1 C'OC« 1 « ^lw C 5 C 5 'aiullj 

w#i »t% tow i «itw ^ 

’^itw «itw i 

-*1% <£$ £rtr ^ i ^ -*i%2to5^ ^r Tim ^ i stto 

*ftc‘ s t 2tm 90% ^t^t *il® <pc*< m wt^Wot ^mm i ^ ^idPi^pc®!^ 

^ii<m<i«> 4 ^t 5 f& *nw?r ^ i ^n#i^i ^ |to woew 

■*i% *tto«r ^ ^ c^n?n ■*i^ i 


^o^lr 


































































































*o)lr 


RtoR 





aaRp<p c'l&'tt'i 


5 Rp<p c a it'» e i 


fool*! £|<P<P CHIC'S®! 


boo 


tfRRJafto C a 1C'S s 1 


tear 13.06: 

13.5 ^Nt^ffcsiJ (Biodiversity) 

ws « #r to «w?r < 3 ®% *tto*r Rfo© i <fiRitR mm Rf #r 4R? 
<m*i« ws RtoR ggt^lR 1 (fit <3®%© w r?iwr #r ^m? 4 <* ftgtR 

c^Trt w sfwtt% (RtwR 'Q (gfTO^s^tto^^to RtR^tto grift]^ 

4R? RtRt (fto RC\© t§rg\s) ^s|R (£IW t&’pRT’fR R*Rt 'OK.«l<pij| 3RP? 1 (f|RR 

’to £ti?r mm ^ gfT%-2fw# ^ m ricrr Rs©r smto <to ^ rirrrr 
r^rt rir 1 gfwit^ ^©m ^t?r fcitoj ^toSjRto (dr? cr^ ^#t?r fato to 
WWIWI 4R# ^RFTR sRflfa (31^ t%R 4R* 1 PW <fR# 

2|©rift© (4R? 4R Rc*1*) i<il*1^j ftu?i <flW '©mjHj £l©rlfts CR£R *5RR R*il ^<11 R^RT 

Mm ririr rhrfi^ Iwkw rr ^ smfocs Rnrr w*i wirir 
( fi^pfU 2i©rift© 1 rnbrIi <3j$i%© sfTR w c<Mf5 RtoR rr 1 aiRt rri^ (fi < PR rrr *tr, 
CTtCTt Rt CRttRT 4Rl *|R»»|R' 1 «fWt SiWtf^R RtRJCW RWTS 

taBau Rtw 1 \©tt g^twt rru© crgr r®it rir, fa«i©roii #r$c®tir sti^r 4r? 

ftssjv©!^, R£«Tf ^Rt^feau (Biodiversity) 1 











































































##5?R 


13.5.1 #£#£30* 


, fafi?3JJ (Species diversity), 

(Genetical diversity) <il^'s|I«i<p ^f&3JJ (Ecosyster 


^nrAweifir^ 


c|wlfe*|v fctffcajj: sratf^s fc#sjj w© <jft%© feWH <SN^wn <Rt$ 

s&rifez i ^rtorj ^PirfJw 4ft smtf® <to* ^rj smtfft fmsn 

i cwr, <ilc.*i* TO#£*1* 'Sft^ra, •^'©h, f^?sp©f, R°*ttt *r^ ^c?i «ft^y i ^ 
SRftf^ TO *RJ £Rftf%?T f#* fWS £fwt%^ M53JJI 


TO^Tita M^iJ: <iw$ surifasfl wito? 'src«irs ftro *n«far <R*!t ri?t i cwr 
gRtif^ i^- \©icn^ 5 t^5 I T, '*il<>M ) caW-slfocatt <*R? *lfsc<pt £il\s^«'i'®l rsj^rR ^'©l 
1%?j i ^ fcsft ^ tos f^R TOkro rrrj Mesur tow i TO«t faprcr 

■STiWl^ #£*R ftVtfft Rf*t% W#s ^ i giffsFP ^rj Wft f$R 

TO l TOW %TO ^ < lf^r©jT TO #?R ^ 

^ gt^rif^ $vg<r to to i aft sn^m #trt toj ct £#3j to>, w ^ 
Rfi>3J I 


t'qtodu: <ih5'©(.sm C#©^‘ p iRR, sN?if*i<p $*tRR <*R? tetR<p ^’fRR’ftTO 

' 5 ^ i JJ o^lc^l 2R*R (TNifk^T CT^R^I?! < il A 5 v ®CflP^ '©l^ J ilc j o < UNI X © i *lfs<i'©»i 

'©l<Hj$. *5t?T <^Rv *)l*hlfe<P I *ll*R'©</R RtW *ft*t ^RJ <R*tlW R5RPR© 

TO^ *lfs<l'©*1 Rtf*T® ^ I WI CT #?WfTOR *?f, v©lc<P$. R«Tf ^ <ll J '5'©l1«l<P Wfi?SJJ I 
C^lfr ^R?r <^'©<.«1 <?PR ^R SiT^fa ^ '©T #*T <)|^v©«| CTO* 

1WR i 'R, ^t#, ^t, #, *fRB5, RfR, 2t^f% •ql^'scflq ’tUS ^ fw^ 

4ft 4ft$ R’ERm I 


8|^R: 

<i%^*R ^■'IRR’IM RC®t 'sHlfaMW i ^RC*R «R^fRJ ^R W{fc 

^^5f 7pp|^^^i ^ «N>HWJ 

2if^5 ^ I ’lQwt‘R C^r f^R SRtlf^ f^5 051ft ftftUS <1tR I 

<r ftm$ f^if%%r ftm ^rj R^umm > 

<ito?R gfr ^r siT%^ 4ft ^rai«ie^)« «mi tie* ^r ^rt wf, w?r 

Iwi (R«rt (RC^ (R^iRl^ *l^wr RR^«t ^Pw TO ^TOI ^ W 

R«i i (R’jtsii ^nar R>*i Rw c^ifsr <nf^ 


*0$br 











































































































* 0 * 6 r 


I (T^t Rt^|C<P*l Hvs^l 99 TOTO CE^ I Wf 1 5Rf*t^ Rl^C^I 

^ ^ £ <#T TO ?*TO *TO ?l I in TOtf «if $*t^£®l? <#T 3TO$ 

TO^ ^ *nto ^srftotro *ito c f gpr t^i i£R# TO ^^fwr TO 

«BfpRT Wlf?TO CW-W5 CTO CT*TC® TO I ^ CTO-TO 5 ^ TOICM *MWH TOfa 

^ro? toi 4iT *ro? ^5-n*i4 wom* to to to to^i *nto? 

£f<R *lt*tJ <p|ij‘ ( 1'TO' i «£|?r 'EM! TO? <£|?\ *MC°l ©r , t) ■^J^o<PO C^1*f i 's|^|w| 

•WiWtaM* Cast's *nft? ^Pi«pi tow* i c^tet, ^M, fpT 4?? ?troiRiw to?t 
f 5 !^# etaifc to wifi i 4?t %? oro wr toro TO i ijl^<i w# 5 ® 
«®M»M»|S!I 4TOrtv5t %? TOt TO? 

TO from TOG? w CTO %?? 

TOJt i#TO 880 to I TOfi> 

C*ft>t Rw TOTE?* R>*lf5 5^3 OTO 
wr TOWS toTl TOP*, fi>«T 4?^ 

TO» Si^fTO ’®f®l®r TO* 'Tt TOt? C?ffl 
‘iRhJw® ^j^ltf ^i«i«nh TO CTO i 

CT TOFf CTOT #TO^ ^£|GTO% 

<mi m ?t i *ito*t cro* crot 

1?^*® "TOf <lt a '5'sc«l<l f*Rtf^^t 5 T®t 
•i^S toi ill?! i <pk©r5. ^hjj'swiKi 

Rsrf®*frrot TO? #ri<itoj? ^Rw 
c^5 wflTO toto TOc? ?T i 

13.5.2 to*( TOT tof^lt, q|t»gfteirt«M « >©l4*1l>UH 

sftTOTO vSmjtop nRto ^®Tt ??, ^H 6 ! ^i?t ^C'sjI'^I (Autotrophic), R 1 *^ ‘ s, ltTO*MlTO> 

to cro* tor tog? wit m, ^fsf wNm crot *< to<t ?? i m?M, *pjfnft, 
?^frTOwt 'Q «HM #W* <TO WTO? TO SlWlto (£1^? ^rof 5 ! 1^%r i 

lira# *Rr-*tnMUlWH WU (Cross pollination) #^ 9 ^TOt?f (£R? %t 

^i 9 f^- p ttR?r R’<mi*D*i i #^®r *4 i H0 i ?il to ot (co 2 ) 

’tjm to ^tfsr TOI^rosto^ tsri ^t ^mt?r to i ^w?r ^fst ^t 
^TOITOESI?®! el^nm CT «lft|WH (0 2 ) ’HPT W TO, '^TO? C^# 'TO? 

tot i ^f^st <ul^i.'5R«l, ^l*p i£)?? RR>*i sfTO ^< 11 ^ tor ’ITOffl, *P3 , fif%, 



t&ar 13.07: fS*T RsR'e'otw 

tffRW WWM TO l 































































































*S>8 


'5I^R«bh 


RM«im 2t^© un i ^ ^it m, *m*iR* *tcctt*i « 

^lR&h*il« i <pIgW5. RRjsi gf^t^ <4^ sH^lono "sitflJ Rnwh 

' 3 T 5 Pt¥t^ftCT J (Symbiosis) *TfW ^TNJtf^s Wf I >>i i H<p^® 

''iR-qh^lH ^T (Symbionts) ^Tf i ^ C*f 

£r<lR??j|*< «f°'*isi^ e wft ^gf^spN, ^v^pptffi ^RwlR'aai^ 

'SvBTsf (Odum) <ic«i*i CT ^ '3|t i *sgf^»^l«T ‘j'olw 3,0® c*l*H: 

(a) *HtW ^THssl^n (Positive interactions) ^t?ft 

(b) ^»8lt^ (Negative interactions) I 


(a) , oil , «sR»«il (Positive interactions): 

CT ijfi> #C^?T 4^# 'aiMjfcw ^stC^ *RtW ^srp^sgH^ ^®T I <4 

c^csr ^c*jt^Nt?i?r <5?# ^t *it^ i ®rt^R^ 4 ^?r sfapr 

*i?»T ^It (Mutualism) 'Q <Pt»i*i(. J if«i'8T»4 (Commensalism) i 


(i) fStfBfcillfaetJl (Mutualism): ^ i CWT, 

G^l*llfe 2fWt%, C’W^'5 SFf% "Sf^ "^T ^$5 (<F5t$ iSW 

RR»imi ^ i *nR ^ ^5 ^*r c<iar wjio*ra 

wra ftw's 1 *sihhos < 4 ^ Sfikis R*®t? ^ 1 ^ ■%? 



■a 

o 

*Y 


f&ar 13 . 08 : f^ptfWJ 

pF) f*fsr art's) *i Sirens *if®i5*f (*f) »iifww e •ifoSonit fsaf 
































































to i 43#fc*Nl5f 43 #to® il$c<M #=r 

TOI WF ^TlTO fflw *j% <!W *R«ft 43? &OHIH WJM W^tf *R*t TOfc 



TOI^*i<#c3s 


sttPjj g|5\gv® <k 3 i ^C'stlRflN ( Rhizobium ) < Ul < Ki5[^l f*1*j'S?l^sR Sivgcns (Leguminous 



7 T\3 i *H' <ji(,<i i ^jm5%lT 4^ *il^c5lc«t«H ' 3 T5C3T^t f 5 !^ SIvsic^ *ki3<iK <P(.fi 4"3\ 

CW& *l<MlStl^*l *H*tT CTO TOF i 

(ii) *t>Mt»lPl'St>l (Commensalism): 4 CTO Wlt%^ TOJ 43S5H *Har 
"J^T I «l r 0 *Tt SCSI'S ^fC^lt •spIvsSj’v© ^ '^Tf I W5R, WlR.% ^%T 

(apophyte) ' 3 Tt^tBlT Rested ^ifSc's 'oih 1 ^ 4^? ^*i) ^5 '5l^'i(. < p 'oilwI^.H <pw 
^s i 4^*r ^hj spnf^© to «Pr *if3TO w to i ^t 

w§\ TOra’ wu ^ishihh«»i 5) ^*i?r to ^t 43 ? c^im to 

'Tt i ’fatelft vSlvsi (metabiont) "3t^ C$lC3> , *fFtT ^4^ <PW, R 5 *^ 'odetoiMs g<p!c*iI ^f© 

TO^Tti ^rj t^ro *m fro TOm to i crorr 

^#TO^tl 



(a) CiTtf^it^WT 


(b) 


ftar 13.09: (a) (b) TOHWPlW 


(b) ^*ltW ^©gf^lt: 

4 (TTOf #3TO3 "31 ^TO^ ^#Spv© i 3i e ltW '5Tt^So1l 5 ?rtC3 s fs*T '»1C 5 t ©M ^3^t 

m- c*im, stfrotRm « wt#roiRpr i 
































































^ 4M*H 

(i) ClM (Exploitation): ^ ettaw> ^\a 

Tsfipm o*m w fror ^srf^rn csm w i cro i *wJira«i 

C5tw wfir SfiFt cs^ ^ to i 

fcsft TO^Itl ‘PlW'd ^PTt?T C^ ^ <flTCS 4lt«M ^5t?T l^f 



tSai 13.10: C*IW 



(^) 3 ^r c f®T®T c*nw (*) *ivwn c*ttw *mc®i# 


(ii) (Competition): CTtCTt ffift ^JtM, ^$K *llft « ^NtFSi* ^ 

TO sjtatf^st TO ^fl?P i 4 alfowlffaBl ^i|1W 
f5w <TO> <iRS 'oilf’SlI TO $115^ I ^ '&I*'Sr31s vitaCMfe* 'Q '5p^g2j®rll'® < l > 

^wuprt i 


(iii) ’Bulfl^lmlPh (Antibiosis): 

^ fa H ’efltfo* 

^ (&K sifam wtf^trfpr ^ii 
aq qro* c#r 

cw ^mi mwsra csptew (i88i- 
1955 ) c^RPiPii 'oulR»<it(.«ll5^ ^lR^>lw-g 
C®l^pi I^*i C*|RPiPkiI*i ^1*^ 4^ 
^MbH C||E& 5TNt «Jl<Nl>t«ill*l i Mkl 
wi^trfpn 







ftf? 13.11: «ulfiHl«(lPl' / l 


*o>1r 
















































4to*r 

^4c<m cro ^ <mm to <m 4toro to?j #ro toj srf®to® Hmt- 
R&i)l ^cc^ TO? 2|c v sj < pfi> ^TOR ’loHw?! 4fC4 'oihss ^*H < p^8 i -H'TO 5 Rco C®^5 
«ii'»^h to^ ®rtro c^ ^#$pss'Q i to^ i£i«ic^ ®mt 4toc*m totoj tor cro 
'&?m i 

13.6 HRc^-i 'Q 

'*iivin^ rito smto #ro ◄wwimj to to m toj 4fro*t 4 ?to 4 TOtori 

<3®%® *«i«. ®r?4j #4 to 'snf^, 41^4 4c®t #44TOc44 Rfc?t ^ , *it^FT i Wto 
^ jf^t4 <3* *^4414 ®eH?4Jt4 '01*1, <131, f&tomt 4 4<ic.44 RR>*( 44C.44 DlR.il wdIc.'s 

f4C4 *m*5 Sfl^fw ^4tTO 4#4 3 ® 45m 1 R<<pi5'8f*1«p <H$ 4to4l'SO» 4Ei«‘ , l4CD'®*l 

•rt to toto toq 8ppft tor TO4 4to 1 toic^ 4torot fs $tor, 

'#>4®®! CTO 5 ^4TO ^nl^Fss £ft% 4t ^§tot C®^ '0|<ilR'S 4t ^«ij|h 44 I 4^R>4 4t5mf 
• > i<i a «i stR TO? St's 4TOf 4 Rmc*R ®t4TOJ 3 **H*i 45® ®f4w$ 4154 <i*^(.*i y oiH*tf i «t*p «t*p 

smator 4^4tft, ^ti54®®t, 4R4 ^®im to 45 ® %to #4t4to, to ^44 f®f% 

TO 4if®54 mfc* viH4$rlI®4 W=t TO? mto I TO4J, TOI®, 43j5 #4t4toTO 

mffa TOmto mwm 1 445$m 4to44 ^4to 4tro #4t4to to 4iroi 4544M5® 
TO, 41^4 ^t®l^ #^f53SJ fi>5® 4l4>5® 41454 toj #4faf&3jJ 4t 1 d<K« 1 41^4 fi>5® 4t®5® 
4t454 41 1 

4fTO*t *J#K9 4t®54 V||^i<l C4lt4® C444 to, 4W 414*414, ^44, 

4itom wsto torom 4to4*t c45® *\m\ 1 *fto*t^5r*s^r 

tom w s^r -^t ^ 9 it^ ^m^sr^rm, mmn?m ^ 1 tsm^f 

’Urn (co 2 , co, ch 4 , n 2 o ^©nto) to <mt® *im, to fsmt^rn 

(Green house effect) TO i TO:«f *flto test CTO TO ^ 

^Ppr ^fsjsm ■®tto ^nrosTrm *itor^T to, *ito to, wH^i«iIto*i 

sl'oiw «p^t°i<i *^F© ^.w, "sito^ ' s rc*u *i'8*i c^tc^m stc^f^f c^Nt w^, 

^®f cro to 1 *to*t «nro fsm^m <ro to ^Trt to i ^ <$*& 

c«i(.<p^. *ito^*t ms^^c e m ^mmm 5 2iu>^i ®hic® i 

^oTO to to^ ^ito toc< ^ito^t m^TO^m to crocro to ^ toc^ i 

^4 *to*f tor ®mj ^msf 'flf’tc?! '^rmc® rw i ^ito^ ^ncmi®m ’tc® 

c®Ri'Q 1 ^* s pwI < H(. < p 4(4 4t m^ic^ %rtro mt C4C4 stto^T ot 4m ^|5| to 5 
TO toft 4m 4T4tcro TO4T TO® TO i TO tTOTO 4m 414^ ®TO % C4TO C4 


■^sfr-'5v, #?fTOT- »sr-jo?r Gift 















































































































##53tST 


C^t (.•'13 ’It^ ^1l(.v» ^G3 I Cult'll 

IVfatsNH Sl'i^fTOftTO C 3 ^ ’iRiMCTOvSTOl^f 2N<1 TO <TO 

1% •Tf 1>t Rc<ii>il TOff® ^(.3 TO? <u.®fj3 ^ ^JTO*IT*t*Tt <P30® ^,(.<11 9 lRi < pR y ^® TOilM < P3t'® 

toi tost TO*t$ ^tro «s^i Rcto *if^® c^*t% 

^ ^st^a TO 1 TOT 'Q ^UhI* 14 ■srrf^ tWf ^ TOST, 

#TOt, cTOTOtros to??t to, Tst^nsf« 'stffa ^ to i toss^; 

«mi« ^twrc® to 1 <i>iiiiR^ tot ^ ^ 5 toto<t «rmi<i <h!o® to 1 wro?*ijr 

fifosMM *lfTOTO fTOPfa 1 WRf ^5 CTO TOF®5{ TO? f^tfw W*tt§t *fff5 
V 5 S 1 C'® ^TO 1 *tfTO*F|TO' C3tC*f ’tfTOCTO *^f®<P3 2ITO *Hc<p »W J i(.i>'©i'sl 2|«ileri i 
2|l>l<^l*GTO 4 TO*TO ^rsf% ^fa<Pl TOH <MO® TO I TO^T T5l^-va|«||^, ItoFT, 

«i$ll^!>^sjtfwfsfi^r toto ^*rrro ^ to 1 cm to i 

*1^1 to*t <pw to? srtffw ^m^wr <pw 9 iiR^ •nmR^p toi^ mjt^o® 

■TO 1 ms «i<Hte\s| to? ^h^vol ij?r TO, *rrfm mfraw J *q|«lR<p slftTO i 


*lfTO*r towI? mi ^htaf&tfu TO^f «iv®)h-ij<p to? toto c*i top® 'Q si# 

si^F® esiw ^iRc.3 *ihm to^, 'olomw Rc*l«i "m^® 1 

’tifrorot, 'snf^5 c t, ■*t^ c f ms to ^r, <?i toto to wto sj^t toto to i m®t?r to? 

qhttfife* ’tfronffro wfensr ^wr mus to i totto toto to? ftf^frotro 

TOtC?I ^ TOlTOC^ cmf TOft ^TTOT < p<ic'® ^(.3 1 



i£)<p<q» TOiW 


TOW : Castro 4TOTO *|RW*Pt^ %*HH*I*I^. ^QTO ^T Wfo 

"TO TO? St^TOTO "TO 1 
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1. Pi>mi«ii1»i>i ^t? 3TNJt w i 

2. jolt's "#t c^wt?r? 

3. 33#fi 3C3? 

4. «IJlR><ll«lli>l>l ^5 3M? 

5. ftvBfefllfa'Srvj 3OT? 



UMlV*l* 8ftf 


1 . “Rf^Sj 'f»Hfip*ll 'Q 
^3 I 



w i 3Mt 


^Wlb^l 33 

3\ 313 —► ^3—► 3t3 3. >^JrR—►Run** —►^uiflNi 

3.^$nwfe3—►3T^—►W 3. 3f5f$f®3—►3fa—►f 5 t3l3 

2. <K>HMPi'e f tn4 'sjtwr- 

i. ^Rwl^Dcm 3E*IJ '33 J W3 $3^ 33 

ii. 33^3^ 333J ^3^o 3t ^TQ 3#£hs ^ ^|t 

iii. «>13 C*iI% 33 vS'Ofl^, ^3^s 33 



(333^3^3? 

3>. i 3. i 'S ii 


3. ii 'Q iii 


3. i, ii 'Q iii 

























vSoo 





^*(1^ f&WUl '0||c«nlc<q» 3 'Q 4 *T“ SfcSfa 

3. Steals f^car ^ihj*j«i«i «rtc^? 

lfi> * 1 . 2 ^ 

H. 3fi> 4fi> 

4. vSnJHc^ 'oilc*ilw R'olii *'o«w wHlS? 

C^l& ' 5 Tf^ *f. ' 3 Tt‘®t 

*r. wt ^1# 



*f. ^luBfh c*pf i 

*t. *nwiw« c^H *MCb« c^r *1% ^jnjt w i 

^i wiw cs $ *iif^r ^i^voctsw ■# <# c rf^ ^ot 


.h 

-o 








































vSOi 


2 . 



^r? 

*f. WHWfW! # C?Pf l 

*t. f&M ^T’W fosHs ^l^t ^iNtf ^ i 

to si&niflhi srt^to •itopf #t 8i^ tom <ror toR«t w i 




















•liwitwi? ^ fSfWW sF$«t #<R <&>Q ®PWW W <R<5t5 ®ffw 


#^£it% «5^1# (Biotechnology) <§I«RMCpHI iSR*fi> ¥^0 (Applied) *11*11 1 

tot flCT$ ^‘Mf'sR'iJl HMI'olW toM ®1T® ^V® «n^ I ^ ^fj ^*f ^ 7 ® 

«nw 4 <t 1 w *jt fto<i gi^#, m»n«Pi«> ««w «fcr « 

siW ftw-H •Nfc^Pit 'iilR^^o ^mt *i?r ««w6t to 'fiHM4>Bl 

>ShM>l« sitoim ^t m, ct1t> to ^ <mc*m 1 **nto w 

^]<l£l^l® (Biotechnology) *TtW 'sttaR'esIwo •^g s ? <£Rs *tt*lt 1 

^ *ti*nfi> toi^ tost *im wot w*jtw ^ *iii«n to*ij ^w, $*no^t 

«wghi *ih *itot ^fto, ’ito*! es^ w^mr 

*1* to^ 1 ^ ^>f*to ^rat ^ $1^ TOifa cb^t i 

















































VOOVD 



ctW' a iN^i: 

qt^tt 'Q ^TWJt MJs *fl^' I 
f^J <Pl e 1tjl<] ^jNjt <MOJ> 1 
*t*ff fcWfPT fl»5y ^HblUD «mN *|fiR I 

C®rwfl3<|i ^nillQ%iin ^7n*u *ifiw i 

■"PU ^’Ikw (.'s?c*ifi> < p ^fwftiilRkc^ <u<i3j*i ^fat <p*u.'® *iN<i i 
$H»jPM ^ W ^4=tf *lfiW I 

vmj|*h <Rtfa *tm i 

dW (,'srRlu<p ^fsjPifilRkwis <u<i^,l*i ^*fat ^»^(.'o 9 tt?R'i 

®tl^2|*lj® 'Q <U<1$J(.?13 R<l«) C'll^ls ^q»«i <p<ios ‘ ! 1ls<i I 

'OlNIC.I* Sil'oftc/'IS ^Gl SrhSi^ji^ «mh *im I 




























vSo8 


14.1 (Biotechnology) 

^RsR]^ '*t^f Biology <*R? Technology-^ 5 tR» i Biology *tE*R' ^f«f i^R 

R<.**R ^R <*R5 Technology "Ic/ns 2R% i ^Nk Biology <4R? Technology-^ 
; 5fH5'S-»i , HR^s 11919 Rt^T ^K®t§R 2 |(.<p 1*I^1 (Karl Ereky) 

£NR Biotechnology '*Rrf& £R^T <p«i*i i £R% £fRR <K3 <.<plt*il 'sth(.<pl*i, Rf 

^»R w*tRs*R <u<rR »I1R c^tRt <Rf*H>pp*R (§R*t Rf £t# Rl ^pjiR) vSvsH^i 
<?R ^R <RR* £|foiiM'a W £Rfp© ^ i 

R^tFR ^5RMI*J c<p|cil ^FjR ^R i '5nWT»EsR (RR^^RfiR^T 

£ft?[R RR ^«ic^ i <*RS c&hR^odii (Fermentation and brewing) Rtfst £R%^R 
RRR £tR 8000 <pwc^ i 1863 Rftpf C5RR CSfRR ww«i c<p|Pi'»'g Rf 

R3J^C«TT 'oilR < *plws *R <RR> ^RsR% *i'8*ig<R ^RM RR ^?T i 1953 RtW 
Watson «1W Crick f^R4 ^SRR C#T5f qMHlft+feltl 'a||*t**l 

'SlRfjR* #^£R% RR i 

^RsR^ v oic*i < p fi>^J <pI«ii>R (Tissue culture) 'Q Rr £)(.<pH«i 

(Genetic engineering) *Nt^ ^R '5s|?)*l 'S 'o|*ul*'U fspWl '^Jt^l<P'!>l(.<l ^R3Ts ^ I 


14.2ft^T^H^ 

Sfiscis RRsJ (totipotent) (R^I c^R $IR>R <*R £iR c*im»IwI W*1 (Rc^> 

*il«<j>fl5 <j4r «micHl w, 4fiS^ R^r «»mi>im« vm31R> i ^iRR^ ^ 

i^RlR^ *RC^R <4^ C^R^rR^W fi>^|j (Tissue) Rf ^ >a il ^«il 1 ^ C*R 

*r* >|R|p|\svi>H<| <£\<p$ <m i <£R# 4N®R<I 
CTtCTt Rl^ltcsr (Nutrient medium) ^R^RR sIHrR ^it <H«1l>l« i fi>RI <FHt>R 
tefeuRteH-R m’Wfs ^ *M I RRT <H«16lW C^tiRT ffim Wl 

Rt ^RlR^ (<RT5RT ’Rt’tRl %i Rt M, RflkR ^sJlR) C^KR RR^ 

RR>illCV| 3Rl«l3!t W«IR <H«16R ^?lt ^ I Rt^Rt^s *|p> R#R ^RJ £tiRm% 
^R«T ^<1RR ^ i <phi>lw«l SwcHj 

Wf ^ (Explant)’ i 


*o)1r 





















































































v! )o<t 


14.2.1 

(a) ^1^ S|\&*t SSI's wl’1^8 Sf's^ic.^p i*r$r?ijl(.Ss stmj 

<psI ^ i 

(b) frsft: Sffer TSRJ 'i|VijM-U^i| ^Sf fcSlfsw, *M$(£l4,4WH, 

m 'STfaFT (Semi-solid medium) fcoRis 'ST'IJ W 5 ^ kf 8 ^ CT^T 

^IW (Agar) ^Itarto Ikta ^Itqre Mk <RI| i 

(c) '«nhln 8|f%4t: 'aiMh 'srfaFiw <pIu>«i kftsr (dSkifiJS^, <pR<pjI«i ift 3 ^) fkw ^Tf 

?|ll>Gt<M Ul^t Wt *WM's|c's 'sidJlt^'s (Autoclave) W 121° (P f. 

^smiaim (%<$, 15 lb/sq. inch 'BtC*t 20 ft. C^f i ^st?m 

^ w ftft$ ^riM «<w ^wnant (25+2° <?r.) ftaftns wv 



sill's* ■#wct 


'5TRW 


f53J 14.01: £|&sln ^lk<P *f*rk 


^r-«is., ##aaH- s^r-so-sr esjR 




















































vSo'b 




^t1 <4^ *l4l« 'sihlci flJ^j <ils^l3 R'»l'stc,*i5i ' 5 Tt*uc^ ^ml^R ^ibUA (Plantlets) 
fcsft ^ Rt <WMI>I (Callus) Rt '®i<ui<ii)*i < # e t^ 1 ^ <TO> 

^41^0^ ^T^tfw (Plantlets) i 

(d) ^fT ^.PtW 'SftWT ^Ml*®*: 4 TO® ^*ttf¥® -m*m ^ ^fT ^Tt ^tt, TO 
RPrv v5w>vs| «Tfa5ra *tra RiM^pt Rfesi C'T'Qttf ^ 4^? '®ki«u.<p ^ 

'SjRHi "sitWT *sft*R RRt ^ i 


(e) 8j|fR>4 ’Sfli’rtter PRI’jpfK?P Ptfe ^C?t 



Pics w *ira i *ttcat «rt’tk 5 it prabjtpfl <pw^ 


<il$« (RC^ ’TOf ’TOf sfl^fw *lRc<u.*ra *IH 1 *t1^C?I ^ i t>rai’jC°1l 

^ Tf^r ^ c^pit^ 5 <*ra* *tftc?j stt^fw *tfTOt*t "snto *itTOt ^?r i 


14.2.2 I^JJ 4>MblWd 

tfrgj #im C<fl*HM> <FtffSf ®nte 'eH«rt»H 8|«HWd CTO «*R* ^® WF® 

&fcMW TO^P ^flW ’tt'QTIt C^ 4 C^tlCTO ^*1^ »Wl4Hl OTtt I ^ItTO 

<ro> to toj <*ra^ faf*H5pp't^ ^itoij ■prat ^rat m i toc®^ (rat’ll, 
ftc*ra to 'oi^Mvjjs prat ^*h*r ^t *ira i prat ^*itro<t %mw®t cro* ^ 
?m m i ^iw <r wtrot toj TO’fc ?r«ifp prat ^ < ttwra ^%t srrami prat ^c^ra 
wut 4^tRt *irai <ra *ra fcfor %®ra ^tTO ras^iR^ra to % CT^piftr pratsttR® ^ 
^® ^®w wrm TOm ^rat *ira i R^pastra ^ra? to^i ^rac^® 

<j»Hpra ftwiww st^ %ro i c*m ^ »i®u<j>eii «itc^ ^t, cw ^t TO^ra 

"to ^rap# ^rat ^ira i <ra ^raR SRcn c<n-H'srii ^r^rat sji^I^toc^ 

'SRt'ra m ^t, '®lc^ ^® ^ , «ui^f^ "w«lt ^rat m \ ^rg 5 ? £l^R>^ vSvshci f^j 
TOPra £t^j% ^mra ^rat ^C^ i «p^lPi Rwl^l George Morel (1964) srsrt«t ^4^ra Gf^tH CT 
l>lRR>tl|v| (Cymbidium) ^ItW ^5 £twrf^ <^T4# CwRc^ij cslW ^ ^TO 8HH 40 ^N* 

prat ’ft'Q’T w i ^cft^, Rt^tr^f %csf RiR^tiivi c«fc^ raro w tor# 
prat ^ i snouts topr ^ rto so f^fro ^<jprat 

to, ^r ^rfw i ^ ^pr ^^®tR to «t%ut®, f^tt^ra, -snroRrat sr^f% c^ 

8|R>^^ (R 5 # c^0 Sl<pra ^ClRl<P 'SJjSt 'TO' l 1952 ^ttC®T 'srlfS^T ^TlW Rwl^l wRc^ai 

topics ■sitwt wi’i^s wtRrat« ^n^tt^ i 

WTO C*lRc>Gv| #» -sitTO CfM C^tt C^tW® f®t « (CTO 


$cOlr 












































































































fi>^J <p|«n>l«is Pmfo® W-'jRc® < # e t^s i »il«i«if*1*il*i 
Oil Palm -‘^FTfi>^j) < pl s it>l^ ’fafac.'© <p^l ^?I i f5^jj <pI«h>Im<i ^1*0^ &e 9 »if£i<pl 3 
5<PSl C^IW 88 '^rat ^ *ft'3?Tt I ^ '5tf*0C5I RR>?( CFC*t 

( Jasminum ) C^tCT 5 'oil®* <ilRI'sy < P'»lc. < i ^,' s 1lR?'© 'Soal'stklst, 

*k.<pi> 2ff% '5tft <§f@FT <m^<i (Sperm whale) t'ac o is slwil'sw 

■^1 1 <4^ l^fsj ^ «il«3. i c.'stlc'sthl (jojoba) *7tW 3,0© PwlRf© 

cse r ftw m *im, *& »n* m *ifsm w (cwr 

Arizona, California) ®tnil?i *Tt '^’‘t^fa'Q ^©p»s ^rsm i f&^J <p|«it>lw<i 

"sitWi ^ CTOT '5^, TO 5 ©h'sxiofa | 8?«i<il^TOt%S : TO' 

^twicwi 4tobiw« ^twj Xo*>\ym toff wf*s w, cwr, 
Rf»S| StTO <Ftf*t 'Q R(.lf*1 ©lf¥oiJ<l ■&rat %3*fFFT ^t 3«l(.3 l C*JM 2|f©Ml*ft ^ifw 
%3*rm%r m\, cm* *m, 4*Uio*m m\ m to^ i m9wI*i<fi, inform, 

1®rf%, <pl<.«Ril*1 2ff% f«T ^0*M '^rat %3*fFFT -^t 3C*JC$,1 Rf»S| ©l«T8?l©k *Fff, 

^FtFT 'Q ^3‘ 5 tFFT ^t 3«l«. I fi>^J <phok TOFt ^5ft^ C*Tffl5|j$ 'Fftt 

^3*fFFT 3«IC3 i 

14.3 C'8tt*t(i>4> (Genetic engineering) 

c^t^ 5 4<pfB ftflRS %•? <1^*1^111 *T4 *Fs < 5^ s 1^ 

C#^T '5^ %*T 21(.<pH®i (Genetic engineering) i 'SJI^'Q ^i^.'st'»l(.<i ^«Tt TTTTT, <plF»q»'s *i^»i 
<$*$ ^6* ^FiJ *rf^£r 'SltoW £|C4l*H ^ 

Hft (?i c#^r^i^rm "sjiwt ^hi*®^ ^ R«pRci*5 C4H«i ^r i 

^ C#*M ^5RTO TO 1wi£|^ ^JT ^tfws W( (Sr£ ^HFit TO WQ 
^5c<FT<4 ®i^(.® <p<jh *pc« 1 OT •Fj 5 ? ^R> '3$, ®lc<P R < pRc*i*5 

^ i ^rr ^ i 

^ "sriwr dna-4^ cm <tos 2tt%?®, sn% 

'Bl'SCl <P<ll RC?)C5. i f^FT 2|c < pl < lc 6 1tl '5Jt*0C s T ‘i'jj'l ^f*H5ppP|^ 

^l(.<m C4IWI CTOTlto ^®Tt ^ GMO (Genetically Modified Organism) o<p|c«ilfBc<p 
■^T ^tTOff^? 5 (Transgenic) i 

j®f(£f5f'8 i£T ^5 ^|»IC'StR<P ^ *ra I %C»i Rv5cB*1c*1«l "SitWT ^t ^SFIJ c<ic<p|c»il 

wwiwi *m* <?ito «twfl>* viR>f^w*H m \ ~$M* ~$M\* w 

m ostwIksH 9m cmx M^r stfom ow,Hfl»4iiPi 
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##5aH 




Sl^FoC'S'Q &®1(.5. 


*w-cTO> to to, to to &sr faro i #ro^?r toto <.^wfi3<i> iitefac<Hw« 

'^Jt‘ p 1T^f& ^It?TQ ftTOlWfC^ i£R? "TO^ I 4'otW CT TO, CTf& fStTO'Q 

OStMfi><WlPl -sif^Fl^B TOtfTO l TO ItTOtfTO #<r TO® CTO #TO CTOR, TOR 
ferMlM 4TO TO* ^ TO*lfW f®R ^TOT (FrTOt ^r TO CTOtf stwtf® cro* cttot I 


14.3.1 (GMO) ^t R4>RW$ DNA 0^5 TOfa 

^CTO TOf TOR TO TOTOTO <Ul<K&fTOl, TO TO Escherichia coli i <Ul<Kl?f«TO 
to ’ttror to c$twfi5<* ®rfTOrc*r c#*h ^iR«f© toc^i crot^ 

fs<pRc.*1*5 1®TOM ftcb vStsH <P3l TO^CR (fS3T 14.02) '0|<1«1^«1 <K3 

^PTO <psl TO: 

(a) Sf^lCSf TOT «t)<i CSlC® <p|fwp'® f^STO^ ®T$C® <P3l TO I TOTO ^ fet(/is 

TO 5 ^r <wi9to Hero toto tor to TOPcSfrom *N3i® fo*FM <}to* to to i 
srnsrfro tos TOrcsfrot croro cancTOfTO <n^c?r mro# r®w f®TO4 <M 
Roller© TO© *fTO"^PTO®t'5tC ; T ?ITO I 

(b) <*i *itc*r ?Nw f®TO<s to? to f®TO<ro® fro*m tocto tomi^st 

%?i <p*it TO I TO f®TOTO <TO C®TO TO*fifo© ^if&F® %TO site® i 

(c) 4 *rtc*t *n^cro to® totocto tost^t %g to 1®toto® sN^s I^tototo 

"TOt sfi^s ijcTO TOisfte*? ■to to i «rt^cTOf to®! to? tot i to wt 

f*#& %ro ?fts?fr® fc©ft to i R®fro%^ *N*I® 4*R TO 

f^TOTO tff^v® ®R'*t 1 

(d) to fro^fro^ sirTOro® ®t®eSRro f%ro sim tom to i *if©®foro4 

TO® C^tw TO*t 44 WW TOto ^mwero TOi fil*l*MW«lM4 WT ^ 
tTO OT •qjl<PCi3l^<jl #C^ ^fc5, '©fc^ ^C«T i 

(e) ^TO TO^tft TO^?# TOt TO TOcSf^TO TO 

towto^ii 4TO%s? <ji4ciJQiihj,wi^ TO?rr^i 

^ TOcSf^It^TO £lc'©j«pl^c'© 'TO' TON 5 '© TOC^ i ^ »Nf^© f^R 

Mt TOC^ TO ^ Ito (3 ^? i fTO^ TOTO TO?T TOJ TOt? TOT 

(RQTTt ^ i 


*0$br 























































































$o)}r 





0 ijffi && ( E. coli « SftPfam) 
DNA-<T 








DNA-Jffwfw 



DNA '^tSVsRT ^5U 

© dna-?t ^ Q*fk-t$ 
DNA 





fSsr 14.02: DNA 2f^ 

















RtgfRF 'ltl<i£|<[j® R Ht»i (.<pHc®i<i RRw Hr ’R'lhswm siH»?il?i < plH*i»'s taPivj '3F 9 t 
’gptfBlw *W©?r rr w ^?r m rsH(^ $Rw R HrS genuti 

^*rr «a si^HrHr ^ rb*i 

Rg 5 ? tppt vSvsI-qc-M-si CRtai £fcPn© 8|sRC«m ^spRR Hr £|c.<pH®i '©IC»1<P <^f*f <p|<fo5], RtRf 
2f#n» smm si^rn Hr ’fw r*ir ^ HrSr©) siriHs rcr %hr*j, 

Hr sim^m* rrft ft<f>&<i$ R ctoiwi smif^ rcr 4R r 4riHr Hr 
?rp# **iRm rr wn sf^n® 2t^?r riHrr "Wm Rsft rto w?r 
S lwileR1 Hr £|<.rH<.« 1<1 RRtR Ip <?® < PlH*P'© faf*1W1*M^ 2ft% R R<J#R R'GR 
?m I 2fcpFs StWRR RtHRR Ht??R RW ^1#F® HRQ *W©<t TO (TO *ro «*tr 
* lH%v© HtFR *W©R3 TO RH *>lHf%Ri Hr 2IC.RMW «Ml4lH«t*© Hr ^IHI'OWtl 
mm <r^ 4<r Hr *w©r3 HPf© i sfcPn© stsrr crhrt #sHRRsr 
(Biosafety) %R *tRp5 fTO H?lHn® Rf Hr Si^Hc^ CTO 'R , '©'sfl!'s<P'sl(.<i ^ft^s 

■^HHRRR pRR-^lR Hc?I H?jHr© I £|dPi'® SfSRW HR^st (Toxicity) *tifat RR '3$ R, 
R»*^ Hr 2k<pl*k«i HR$RT (Toxicity) ’llWl RR R?I i 

14.3.2 ^faPlfllRkMH <U<l^ls 

(.'stc r ifD<p R HrHc»p& DNA 2|<jl^ ^c«il ^I^Pir i ss*$3 vSt*rij 

TOt R§*T 'Q ^© faHtf5pppft #R R fTO 'sjt^p R^SRTO eiMh To mi i ^ 
R*TO §^©1*10*0$ RRR Rf#s RTO I 

(a)^§W: 

m c^wn^s stfroi^t r*im«i m $rrt rr rto i 

Bacillus thuringiensis (Bt) *iNr <uIrc,dH<iI<i Hr *1(^1 j £|ER*t rsIc*iI<i RtR'f <.'stc*ifDR'©k<i 
9 lH<lfs's *RRRTO Bt Corn, Bt Cotton ^©ItH RCT '©iHR'© RR 'TO' 

HH 'jal, HH *iR (fk»T) ^©JlH '5'slR'© 'TO^ I <p j i«i <Rpk'5T 9 ICD<il (Lepidoptera) 
(£1^ <r>Pi'Q«icD?il (Coleoptera) '©c'©'^® ^%?R '^H 9 t^®C®R £|R>wI*I^I i 

^ ss^m mm sitot^t *mwh wf© m cwt mm «*fl» 

CSflHiR (Coat Protein) Hr ^HI*teW4 RP CRRl^R mm (ToMV), C&tTOT 

CTHrf^R mm (tmv) mi c&Rtwt m® hr or m<$ mm (tmgmv) gtfer^t 

■5FTO?T 'Sfl^© v5vsl<l*( ^Rt TO^ I ^ '»l^h (PRSV) 2ll'S«ll<R C’k’R Rt^® \»vsl<l*i 

rR i ^3ftR sifswl^t Hr ^hl*«wti ^tw <rt> 2lP>wl^t cRr Rlg?r 






















































































































(Herbicide 


to© &fcnw« totot ^iw i 





tolerant) ^Tt ^©JlH WM TO iTO TO TOW i 


to totrr <ii4dsR«i cro* frosfiHr tototo rH$ fro fcwdsiiv© totpto to 
TOftTOftTO* rH^ 3 (Herbicide tolerant) School* TO© fc©H <p^c v © RRR tow*i i TO^olw 
TOtHR, ^Bt, TO, ^TlWHt (Canola) ^©JlH TOIW TOP rH$ TO %RR TO TOW i 

OWHflJ* ^f£?fTOtH?t?R TOW TO TOlfTO faHT^J (Trait) ^£tm TORI TO i 

RtHfTOPTOR 4TO 4 TOTRR tlTOtlTO ^Hr TOTO5J TOW I CWf TO TO? TO 
TO 5 ^ TOR TOTWlRtTO 5 rH*} 3 (Herbicide tolerant) TO? CTOTOTO slfowl^t (Insect 
resistant) ^TO*t TORT TOW i 

Hr’P® ^TOTOR TOIW RTO«R ^TTOr t§TOR 'TO TOW 1 (RSR, TOT Hn&lfRR A TOT Hfr- 

<wi«ifi>*i fro totpto tot tow 1 ^ tor tot cto> sfro to© cror tottrt tor ^tr 

A CTO TO RT 1 TOT rtta Rt TOR CTO TOTS fitW^t TOTO TOW i TOflTO 
TO? TOT TOR^tR Hr ^hhswra RtWT HR’F© *rfTO©R (Genetic modification) Rfi>W 
HItoT TO© &&MWR CS^T WIW 1 


(b) 2t#R won : 

RRlfRR 1 ^ CRRR, RfR ^W ^TOlWR RfRRH ^Hr TOT Protein C Hr *RtTO©R RRT TOTW i 
TOR ^§T RWRRT TOTW '©ilc^ i 

^TOTO 4R? TOWR ^RtRR RlVblWlR $TTO*IJ Rt^CTO ^Hr TOT Rift TOTOR Hr 
*R tTO©R TO C^R CTORHr* *lfTO©R RTjfiRf TOWi C^R *t*tWR *|HrM « ^RRtoR 
^Hr TOJ RJlR5U>fRRR 2 H Hr, RRT CysE TO? CysM 05^5R HtWlW ^RTTOsR RRT TOW i 

(c) TORJ «>mw: 

RT’jR, TOT TOf, »$Bt « CTOiHRT TO* TOR RtWR ^tHr* ^f*r rreTOr (Growth 
hormone) Hr ^RRPTORR RTRJW CTORHr* RfRRTORR STHrR TOR RlWR 'SIlRHR STR 60 
TOT Rv5 RRTRTOTOWi 


(d) H%TOt ww: 

CTOrHr> *tfRRTORR RTTOT TOR ^SflR 5 WR> W*lHl^HR H-^TOTO 'Q^[R 

fcoHTO^i 

















































































'Shfi'fcM 


fco%T Wt? TO Osrt<Mt<l ’if^fs's £ coll «Jl4CSSQ«l ^ 
C3|C^ <ilRle?j<P'»lc<l R'l^Pll t'oR ^(.c^, *IT ^t TStTOfi**! Cfllc’fa t&fovilil 


(Mriflta'lM *lte<jf'»'s £ coli «Jl<PU?R*l! <sm c«fw »ll«M^f*Rr ^CWM (growth 
hormne) SlJt^pfPTt^ *ulc$ } l<pl'sr *pjlss (GM-CSF) ^POTlPi 'S'*rl 9 f^ 

^sjlR t'sR <p^l 3,ct^ i i^^lt 'oi^I'o|R<p *llci>l ^TO C^t^t (dwarfism), '»!$,<! hetR'© 

<pjnn, aids ^o#i?r <u<i^^ ^.cw?, i 


(e) *lRw*1 W*\H: 

C*ldall®i*il*i 'Q *j 5 c 1 ^s<p<H, 'pMwwi <psuc*1l*H, ^ojtft 

<#m wwft tin toc*u ^ £f^<r ^ to i Eft sk.<fMw« 

fc*|?r 9 fc^ c 1t TO ^=T ^ ^nw?r Pseudomonas «JM»d?E«l TO TO - 

«|f^D*t?r C^wf 'Q ^l$C^ I <PI<T< 1 C<P ^5 ^ TOT *lRic<Mc<P <p^c« i 



l£]<f><^ <J>jW 


<p|6(: 'Q C'STC“ifl5<P i*RT <U^N R*)C*I '5f®'P*1 ^?T 'Q (2ite 

$*wmTOI 



4'TO'^IW 


^t° <7 ilcic‘ t t 'Q c'srwfi><p f*tTO' gffroirT fcof^ 

<P<I 'Q Pl'spC*?^ 1*1<Pl3 Sf^l 'Pft'Q I 



















































(?) 



1. 'afRHi "5^*0^ fcsft ^? 

2. fi>Jj5<phl>ls <5SIC'S 

3. <*rW?|Jt% ■#? 

4. WtWlB* #? 

5. fiHWtfi* % 





1. StWR 'Q TO ®*HW IS^MbU St^% ^Pt <RT i 

2 . ^ Wtwfii* «W ^fal*T '8IIWIMI W i 


^Wlt?^l si^f 

1. DNA ^1^ ‘iH'Stl^ C^Mfli? 

*r. wfiSS^-R 

«t. c®m5w ^r. ^%*fw 

2. SiWH ^3— 

i. 9 ll | erc*i 

ii. 

iii. 

i 'Q ii *f. i 'Q iii *t. ii 'Q iii ^l. i, ii 'Q iii 



'Si'S 


■jpft-80, s*r-io*r Gstf*r 





























##5aR 


Rosi Rt® 3 'Q 4 sfcsl^ S'qh Rt'e 

^5tR R^R -qllvtoc^o ^tERt RftffoR t£R# <RR RRR CRR i CR 

4R^ RlRt ^RtRRR ^RJ *lt^R Rf^BJR 41RT 4<R ^5R t^RRlROR 

vBl^'iR'SflH R3tCR 4R Mr RRR i 

3. RJtER Vlfefllwil «jfl^ «lQ»«ll» #? 

r>. f$R *sihhs<i<p<R R. stort^t 
R. i*H's?l^c*i5i <imh R. RJ^jj^N&h 

4. RJttR ^R>ilk.er4 RR#t5lR RRt^Rtft qH’jtCTt <R*Rfi>? 

r*. ^irr rrjr ^sf%—► ^rrr—► ^r ^rrr 

—► £||^<|> R%<rc*t *RRh5R 

R. ■'5JRR RtRJR fc®ft —► 'R'JfjlRt ^RtRR —► "^R ^RtRR —► ^'5I'?ft% *Rt*R 
—► gHffcxt* Rf^RtR *RRFaR 

—► wirr Rt*oR tefR —► *RtRR—► ^Rt ^rrr 

—► 2il^>f'a<p Rf?f£4tR ^Rhl*®^ 

R. ^vSfisi —► v *lHIW RftJR ftsfR —► RRRtR ftafR —► ^?ft^ *Rt*R 

—»S||ffe+ Rf^R^RRm 



1. 1®R dC^H^I T5. Al«llW4 RMIt-R CP\% Rt^C 5 ^ 8tp CR^R R*RR ^CR'Q RI^CRt 
2^5 «iMI$»h» ^wi RtRt RtR1^tR Rtt*tR@H(.R ^^etlt'on CR^IR 
siWt^ 4 It's RR <i|4»i>l CRR Rt RFTQ ’’II^RcrI *t)RT*t*i C4C& RtE^ I •jfb CRRR efl'o cR(.<p 

foft ^fw 4»«Ti^)«i CRtR Sjl^m i£T^fi> vSvbNr 4»5K.«ii I «qNR>9 8t%RtR <4R 
bUll ^^RtRR Rt 4*C4 *ulC4 Ro"l4 Slf^fllil <£|R t>NI 4*510*1 *1 I 

R 5 . ®f)4 £R% ^t? 

R. GMO RRffs #t CRtRflR? 

R. *liRlW5l Wi*lltW ^s &«iW5] <?FMR RJtRjt R*RI 
R. '®. "^iRRftRR R(.*l4 2|^RlR bMI fcsjR R*RtR 4*151*1 RcSlRR RRI 


























































i-io #i<iR'S«H 



“fspFm c*i<k^ oSw>i SCSI's 



vsr-u 

- >ih3I*i <*t*t 



^oio 9 \^\^ ^nsWoD’WH <frf<t> RhI^WJ Rnd^C^W 



































